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VICTOREEN 


ELECTRON TUBES 





VACUUM TUBES 


The Victoreen Sub-Miniature 10 Mil- 
liampere Filament Series Vacuum 
Tubes were designed specifically to 
give the ultimate in stable perform 
ance consistent with very small physi 
cal size and absolute minimum fila- 
ment drain. They were originally 
intended for use in extremely compact, 
portable, battery-operated equip 
ment, and in this field they are unsur 
passed. It was very quickly discovered, 
however, that their unique properties 
also made them extremely useful in 
the design of line-operated and sta 
tionary equipment. 
rhe pentode and the 58 

tetrode are sub-miniature electrome 
ter tubes having high emission stabil 
ity and low microphonics. In these 
tubes the amplification factor is high 
enough to afford substantial voltage 


5886 


stage of 
the 


gain in the electrometer 
multi-stage circuits requiring 
ultimate in low grid currents. 

The 58 and, the 5886 triode con- 
nected, have unusually high ratios of 
transconductance to control grid cur- 
rent in single stage circuits for porta- 
ble application where low input grid 
current with maximum gain per stage 
Is necessary. 

The 5799 is a high vacuum rectifier 
with an inverse peak voltage rating 
which makes this tube ideally suited 
for use in high voltage low current 
portable equipment power supplies 
where low power consumption and 
compactness are required. Its low leak- 
age and high back resistance make it 
suitable for measuring apparatus re- 
quiring the ultimate in high input 
impedance. 


VOLTAGE REGULATOR TUBES 


The need for low current sub-minia- 
ture type voltage regulators was ac- 
knowledged by Victoreen and led to an 
extensive series of corona regulators 
and negative,glow discharge tubes 
General use has shown major applica 
tions for these tubes in high voltage 
stabilization, high voltage peak limit 
ing and high voltage reference cir 
cuits. Corona regulators at present 
cover a wide range of operating voltage 
points in the region of 5 to 25 
volts. 

The 5950, 5841 and 6143 were spe- 
cifically designed for voltage regula- 


COUNTER TUBES 


The Victoreen Thyrodes are a series of 
self-quenching counter tubes de 
signed to cover the general field of 
beta, mma, X-ray, and cosmic ray 
measurements. In some cases they 
have been tailored to meet the needs 
of laboratory reliability and accuracy 
and in others they are adapted to the 
more rugged requirements of portable 
operations. 


COMPONENTS DIVISION 


The Victoreen Instrument Co. 


CLEVELAND 14, OHIO 


3800 PERKINS AVENUE - 


tion points at 700, 900 and 1200 Volts 
center plateau operating points for 
commercially available geiger and 
photo-multiplier tubes 

The VXR-5 VXR 
6119 furnish convenient 
points at 500, 1000, 1500, 
volts. 

The type VXR-130 sub-miniature 
negative glow regulator was specifi 
cally designed for portable **B"’ supply 
operation. Its close regulation, how- 
ever, widens the applications possible 
toany which require voltage reference. 


VXR-15 and 
reference 
and 2000 


1B106, 18124, and 
tubes for the field 
beta, gamma, and 


The types 1885, 
18125 are counter 
measurement of 
cosmic radiation 

The types 1886, 1887, 1888 are 
gamma counter miniature and sub- 
miniature glass tubes for lead mount- 
ing on chassis boards or printed 
circuits. 
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Because the accuracy of an 

indicating instrument is 

completely dependent upon the 

accuracy of its dial, Marion takes extra- 
ordinary care with each dial... from the 
simplest black and white type to a fluores- 
cent type of seven colors. 

Marion dials are never printed in sheets 
and then stamped out, as are ordinary 
dials. Each Marion dial is die-cut, prepared 
and printed separately. This individual 
handling guarantees finished painted 
edges, which reduces high voltage corona; 
it also assures accurate mechanical regis- 
tration of the dial with the pivot center 
of the instrument. 





Precision and dependable performance 
are built into every Marion dial...in each 
step of manufacture. 


J S$... Dial data furnished by the customer 
is care fully pe ho d by Marion’s Engineering Department. 
After Engineering OK, data and suggested layout are sent 
to the Art Department 

The dial scale is drawn 4 to 6 times “life size,” then the 
drawing is photographed and reduced to the proper size. 


Prepa f Plates... After photography, a positive print is 
made. Color separations are made by hand, and deep-etched zinc 
plates for offset lithography are produced. The offset process is 
used to assure sharp printing definition and good color. 


Prepa f Dial Blank... Each metal dial blank is thoroughly 
rinsed and vz sper ds greased. Then, three separate coats of special fume 
and age-proof eggshell-white lacquer are applied. This lacquering 
technique gives a surface that will not chip, flake, fade or discolor. 





Re . After careful inspection, dial blanks are securely 
mounted on the printing press. Each blank is individually adjusted, 
and the printing plate is positioned exactly. This step ensures 
perfect registration for multi-color printing. 


Print y Each dial is then printed separately. 

After special inks of each color are applied, dials are baked for 15 

to 20 minutes to set the ink. This process eliminates smudging, 

and minimizes the amount of lint picked up during drying. 

Dials are thoroughly inspected again before they are mounted 

on Marion instruments. 
Other Marion Methods. Marion’s method of assuring the top accuracy and service 
of each dial by individual handling is only one of a number of methods which 
Marion is presenting in the hope that some of them will help you as they 
have helped us. We will be pleased to send more information if desired. 


MARION ELECTRICAL INSTRUMENT CO., 431 CANAL ST., MANCHESTER, N. H. 








MANUFACTURERS OF MARION uggedized PANEL METERS 
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WITH VEECO TYPE R BELLOWS VALVES 


High speed results from large stem lift and extremely short flow path through 
the valve. 
The simple two-piece construction insures ease of installation and maintenance. 


Type R valves are made from bar stock and guaranteed absolutely leak proof 
by test on the Veeco Leak Detector. 

Sizes range from 4%” up to 112” for either solder or pipe connections, in brass 
construction; also available in 100% stainless steel, in certain sizes. 

Hundreds of installations have proved these valves highly satisfactory for pump 
lines, manifolds, and all high vacuum applications. 

Other types of Veeco Valves for manual, pneumatic or electrical operation are 
made in sizes up to 8 inches. Special valves built to specifications. Your inquiry 
invited. 


lt 
_ 


WRITE FOR BULLETIN RV-6 


= VACUUM SYSTEMS VALVES LEAK DETECTORS 


VACUUM-ELECTRONIC ENGINEERING CO. 


756 THIRD AVENUE BROOKLYN 32, N.Y. 
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PRECISION 
RECORDING OF 
RADIOACTIVITY 


another 


OHMART 


development in 


NUCLEAR 
RADIATION = 
MEASUREMENT 





The unique Ohmart Cell now is available for use with a 
high-impedance current recorder. Utilization of the 
Ohmart Cell, which converts radio-active energy di- 
rectly into electrical energy and thus requires no high voltage power supply, results in an installation of 
unparalleled simplicity of operation. The new Model RT Cell, designed for precision measurement of 
gamma radiation, may be used for continuous monitoring of ambient radiation such as is encountered in 
health physics work, or may be used to follow continuous processes where gamma ray activity is present 
The Cell is built with a centrally located well, in which a sample may be placed, providing nearly 100 percent 





geometry. When connected to the recorder for sample measurement, a permanent record of production 
is made which not only shows the number of samples tested, but also records the amount of activity in each 
sample. The Cell may also be used with a number of standard indicating instruments similar to those used 
for pH measurement. When used with a recording or an indicating instrument, signal contacts may be in- 
cluded to sound high or low alarms, or pneumatically or electrically operated control mechanisms may 
be employed for the automatic control of processes 

The sensitivity of the Ohmart Model RT Cell is such that, when calibrated for measuring samples placed 
in the well, one tenth full scale reading on the recorder is equal to five microcuries of radium. When cali- 
brated for measuring ambient radiation, one tenth full scale reading is equivalent to two milliroentgen per 
hour. Accuracy of the Cell is not affected by changes in ambient temperature, barometric pressure, or 
relative humidity, and length of lead between Cell and instrument is not a critical value. Hence, Ohmart 


Model RT Cell installations may be used with 





complete confidence in virtually any location. 


. : THE 
For detailed Information on recording or in- 
dicating installations, write The Ohmart Corp., OHMART 
2345 Ferguson Road, Cincinnati 38, Ohio. CORPORATION 


2345 Ferguson Road, Cincinnati 38, Ohio. 
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Cy 
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Rens 


Power Resistors « Voltmeter Multipliers 
Insulated Composition Resistors 

Low Wottoge Wire Wounds 

Controls © Voltage Dividers 

Deposited Carbon Precistors 

HF and High Voltage Resistors 
Precisions ¢ Insulated Chokes 


INTERNATIONAL RESISTANCE COMPANY 


401 N. BROAD STREET, PHILADELPHIA 8, PA. 
In Canada: International Resistance Co., Ltd., Toronto, Licensee. 
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UNBIASED TESTS PROVE THESE 
NEW PRECISION WIRE WOUNDS 


MOST RELIABLE AND 
STABLE OF ALL! 


This is no flight of fancy. Tested side-by-side with competing 
resistors, on the most modern testing equipment, IRC’s new 
Type WW Precision Wire Wounds proved vastly superior in 
reliability and stability! 

Actually, new Type WW's far surpass JAN-R-93 characteristic 
B Specifications. Severe cycling and 100-hour load tests resulted 
in virtually zero changes in resistance. Other stringent tests 
proved Type WW’s high mechanical strength, freedom from 
shorting, resistance to high humidity. 





% Chge | Resistance Ch 
Ist 2nd 3rd 4th Resist. Total from Last at End of | 
Original Cycle Cycle Cycle Cycle atEnd % = Cycle} Hrs. Load only 
Resist of 100 Chge to End of % 
Chge Chge Chge Chge hrs. load — load no cycling) 





100,050 01 100 040 02 
100.060 +01 100,000 0 
100.000 +.05 100,050 02 
100,000 02 100,040 01 
100.000 05 100.030 03 
100.100 + 06 99 980 0 
100,070 +.03 100.000 0 
100,050 0 100 000 0 
100.010 03 100.050 0 
100,010 03 100.000 0 
100 000 03 


100.010 +04 + +05 + 
100,000 + 03 + +03 + 
100 000 +01 + +02 + 
100,000 + 02 +02 + 
100.010 +03 + + 04 + 
100,000 0 + +04 + 
100.000 + 04 + +04 + 
+ + 

+ 

+ 

+ 























100,000 + 03 +.05 
100.000 + 04 +03 +05 
100.000 + 02 +02 +02 
100000 0 +01 +0)i 























S/F|2/F/F/L/SIS/SISIZ 





NEW WINDING FORMS hold more wire, giving higher resistance values. Non- 
hygroscopic ceramic assures high insulation qualities, high mechanical strength 
and low coefficient of thermal expansion. 


NEW WINDING TECHNIQUE eliminates possibility of shorted turns or winding 
strains. All wire used in construction is given rigid insulation tests of special 
enamel coating, and special attention is given to insure transfer of wire to winding 
form without strain or break in insulation. 


NEW TYPE INSULATION withstands humidity, assures long life. Winding is 
multiple vacuum impregnated with new IRC-developed compound which retains 
same consistency throughout entire range of temperatures to which resistors are 
exposed. Neither glassy hard nor tacky soft under any condition, this prevents 
wire strains, provides stability and freedom from noise 


NEW TERMINATIONS are rugged lug terminals for solder connection. These pro- 
vide dependable and strain-free winding terminations. Only WW-10, because of 
small size, is provided with wire lead termination 2” long 


Send for full technical data on these new Precision Wire Wounds—and be sure to 
ask about our Industrial Service Plan. It enables your IRC Distributor to give 
you ‘round-the-corner delivery of experimental or pilot-run quantities—right 
from local stocks 


INTERNATIONAL RESISTANCE COMPANY A 
419-A BROAD STREET, PHILADELPHIA 8, PA. 

Please send me additional information on IRC Type 

WW Precision Wire Wound Resistors ( )—Name 

and address of local IRC Distributor ( 

Name 
Title 
Company. 
Address 
City 
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NEW simplified 


Recording Potentiometer 
by WESTON 


built to the same high standards of 
accuracy...sensitivity... durability 


as all instruments bearing this name. 














Chart frame swings out full 180° on 
straight pivots, chart remaining in time 

easily installed in 7! » © 7 
Chart speeds changed by simple screw- 
driver adjustment. Ranges qu — 


= ed, too, by simply inser ting correc 
og standar z ad ° Note extreme si y both 


vale nd electr ical; « as we ell as sagen 
oe r quick maintenance and 


wi ne Ye 


INDICATE... RECORD. . . CONTROL 








With this new high-speed Recording Potentiometer 
WESTON sets a new pattern for sound, simplified 
design . . . for simplicity and economy of mainte- 
nance ... and for sustained high accuracy and sen- 
sitivity. With fewer components . . . with all assem- 
blies greatly simplified and quickly interchangeable 

with all adjustments including range changes 
made quickly on-the-line . .. with new compactness, 


Chart installation is Cimpler — with 


new accessibility, and no loose parts to handle, chart 


can be installed in half the usual time. The chart drive 


has been simplified, made more positive, too. 


Chart speed changes are Cimpler — 


exclusive multi-speed chart drive permits instant selec- 
tion of five different speeds with ordinary screwdriver. 
Speeds doubled or quadrupled by two simple gear 
changes 


Changing ranges is Cimpler — you just 


insert correct range standard and tighten with screw- 
driver. Reference junction compensation changed in 
like manner. No soldered connections used. Universal 


slide wire needs no changing. 


ruggedness, and sustained high accuracy . . . this 
modern instrument will cut costs, and eliminate 
headaches wherever instrumentation is involved. 
You will want all the facts. Ask your local WESTON 
Representative, or write direct . .. WESTON Elec- 
trical Instrument Corporation, 617 Frelinghuysen 
Avenue, Newark 5, New Jersey . . . manufacturers 
of Weston and Tag Instruments. 


Pen and carriage are Cimpler — pen 


quickly, easily filled without removal, or taking instru- 
ment out of service. Pen won't clog, never pumps or 
syphons-off, needs no priming after initial starting. 
One-piece pen carriage has oil-less bearings and is 
driven by woven stainless steel cable. 


stew Q implified ceygednnce—cll pore 


amply proportioned for strength and rigidity, to main- 
tain mechanical alignment under tough usage. 


All maintenance is Cimpler — plug-in 


type amplifier, for example, removed in a jiffy. Liberal 
use of oil-less bearings reduces lubrication problems. 
No on-the-job soldering required. 





NOW! Fill Your Needs 


FOR ALL TYPES 
OF ELECTRIC AND 
ELECTRONIC 
COMPONENTS 


rs gndard the 


t 
0 ° 
custom ed componen!s 


guarantee 


Split Lugs. For potted 
ynits where later solder- 
ng is advisable. Also 
standard opplications 
Hole through shaft allows 
top or bottom wiring. Fit 
stondord board thick 
nesses from through 

heights 


HARDWARE 


Handles in nickel-plated 
brass are available in 3 
sizes ranging from 3°i¢ 

length to 6%” length. 
Black alumilite aluminum 
handle available in 4%" 
length. Ferrules available 
on brass and aluminum 
handles 

Other Hardware in- 
cludes tube clamps, panel 
and thumb screws, com- 
bination screw and sol- 
der terminals, shaft locks, 
terminal board brackets, 
standoff mounts, etc. 








TERMINAL BOARDS 


Phenolic. Available in var 
ous widths and terminal ar 
rangements from 2° wide to 
3°’ wide. Thicknesses “a; 
All boards in 5 sections 
scribed for easy separation 
Special boards made to your 
specif tions 
Ceramic. Silicone impreg- 
ted. Type X1986 with 8 lugs 
taked in two rows. Standoffs 
veted and soldered to ground 
3ood grounding at 
es. 14 long, % 
metal parts plated 

mounted height: *_4"". 


CUSTOM 
ENGINEERING 


WRITE FOR 
NEW CATALOG 


Short Lugs. For low 
“headroom opplica- 
tions. Mounted heights 
from ’ In shank 
lengths for 6 board 
thicknesses, starting 
with be", 


Double End Lugs. 
Provide terminal posts 
on both sides of boord 
Through connection for 
easy wiring. For board 
thicknesses from » to 
4 Mounted heights 
from 


INSULATED TERMINALS 


Phenolic. '4"' diameter, 
in rivet or screw stud 
type. Voltage breakdown 
from 4800 — 11,000 V 
at 60 cycles RMS. 
Ceramic. Silicone im- 
pregnated. 5 lengths of 
dielectric. Voltage break- 
down ratings up to 5800 
V. Over-all heights range 
from ¥%"’, including lug 
For high electrical stresses 
over a brood humidity 
range. Cadmium plated 
studs. Brass terminals 
plated for soldering. 


SLUG TUNED COILS 


Phenolic. 3. sizes 
2"; We’, and 2 

high. 5 standard wind- 

ings — also 

windings or 

quality phenolic 

forms. 


Ceramic. Silicone im- 
pregnated 5S sizes, 
mounted heights 
to Vie”, 

eters from °, to 
Spring lock for 
Cadmium plated mou 
ing studs. Complete 
with mounting hard 
ware and high, medium 
or low frequency slug 


SILVER-PLATED BRASS TERMINAL LUGS 


INSULATED 


R. F. CHOKES 


Turret Lugs. With 2 
soldering spaces for 2 
or more connections. 
Sizes range from |,” 
to “%"" terminal board 
thicknesses. Mounted 
heights from 


Combination Lug. 
Removable screw per- 
mits mounting compo- 
nents directly to screw 
end. Also provides re- 
movable link connec- 
tions at screw end. 3 
sizes, . “2. & 
diameter. Bright alloy 
plated for easy sol- 
dering 


FEED THROUGHS 


Phenolic. Approved 
XXX material. Brass 
bushings, nickel plated 
Brass through-terminals, 
silver plated for easy 
soldering. Rugged, with- 
stand shock and vibra- 
tion. Two sizes: for Va" 
and %'' mounting holes. 
Ceramic. Silicone im- 
pregnated. Threaded 
for Ya"" hole mounting. 
O.A. length %"’. Volt- 
age breakdown 4800 
RMS at 60 cycles. 


LHC, High Q iron core 
with 6-32 mounting 
stud. 8 values from 2.5 
mh to 125.0 mh. Wox 
impregnated. 


LAB. Pie wound on 
phenolic core with cot- 
ter pin terminals. 8 
windings 75 mh to 
15.0 mh. Current rat- 
ing 125 ma, 


CAMBRIDGE THERMIONIC CORPORATION, 467 CONCORD AVE., CAMBRIDGE 38, MASS. 


West Coast Stock Maintained by: E. V. Roberts, 5068 West Washington Bivd., Los Angeles !6, California 
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records a precise and 
continuous curve of 


Honey well 


HN 


... the Z/z20nik eunction PLOTTER 


OUTSTANDING ADVANTAGES 


Ample Chart Travel—15" 
Chart Traverse Time—4 seconds 
Push-Button Standardization 


Maximum Chart Speed 


4" per second 
Full Scale Pen Travel—11”" 
Pen Traverse Time—2 seconds 
Maximum Pen Speed—6" per second 


Flexible Actuations 


@ Important Reference Data 





Gone are the days of labored hand plotting . . . logging count 
less readings missing many in-between values . . . consuming 
valuable time. Now you can automatically record a precise and 
continuous curve representing the relation of any two variables 
that can be reduced to a de voltage, by connecting them to the 
new ElectroniK Function Plotter. Every point of the curve will 
be recorded exactly as it is measured. 


Applicable to countless analyses and investigations, the Elec 
troniK Function Plotter is being used for plotting such curves 
as speed vs. torque, stress vs. strain, amplifier output vs. input, 
grid voltage vs. plate current, and antenna radiation patterns 
Call in your local Honeywell engineer . . . he is as near as your 
phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., /ndustrial Division, 
4571 Wayne Ave., Philadelphia 44, Pa. 


Honeywell 


Fit wn Covtiols. 


Write for Instrumentation Data Sheet No. 10.0-5, “‘ElectroniK Function Plotter”.... and for Data Book No. 15-14, “instruments Accelerate Research.” 
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[his general purpose Ratemeter has a self-contained high voltage supply, suitable for polarising 


Geiger-Muller tubes, etc. It gives a direct and almost instantaneous reading of the mean 


repetition rate of incoming pulses up to a maximum of 100,000 per second. Pulse height 


discrimination and paralysis facilities are provided and a suitable external recorder may be used 


Phis equipment is suitable 


as desired. An amplifier for use with G-M tubes is incorporated 


i 





for operation with a Scintillation Counter 


Please write for the complete catalogue of Ekco eyuipment for the radiochemical laboratory. 


EKCQ ELECTRONICS 


U.S. Sales & Service 


AMERICAN TRADAIR CORPORATION, CHRYSLER BUILDING, 405 LEXINGTON AVE., NEW YORK 17, N.Y. 
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two instruments 


in one 


an analytical 
and isotope-ratio mass spectrometer 
combined 





ISOTOPE-RATIO mass spectrometer 











CONSOLIDATED’s new Model 21-401 Mass topes. Like the widely used Model 21-103, 
Spectrometer is a compact, medium-priced it is exceptionally accurate and incorporates 
instrument, ideal for those laboratories hav- many automatic, time-saving features. For 
ing moderate analytical loads. Highly versa- the multitude of industrial and scientific 
tile, it provides not only quantitative analyses applications not requiring extremes of mass 
of gaseous or light-liquid mixtures as auto- range, sensitivity, and operating speed, the 
matically recorded mass spectra, but also Model 21-401 is of maximum value. Write 
precise recorded ratios of stable gaseous 1so- for Bulletin CEC-1821 


Model 21-40] Mass Spectrometer Micromanometer, Model 23-105 provides precise, ab- 


Analytical solute pressure measurements in the micron range 
(0.1 to 150 microns) without knowledge of the com- 


Instruments position of the gas. This inherent property 
for Science enables the instrument to satisfy many 
critical requirements in scientific and in- 


rel aye | Industry 5 . dustrial vacuum applications 


/ 


Consolidated Engineering 
CORPORATION 
300 No. Sierra Madre Villa, Pasadena 8, California 
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ELECTROSTATIC 
ACCELERATORS 


Positive ions 
Electrons 
Neutrons 

X-rays 


Basic research 
Radiation therapy 
Industrial radiography 
Electron sterilization 





Precision 
Reproducibility 
Ease of control 

Trouble-free performance of Chicago — 
e of Radiobiology & Biophysics 
ty of Mexico Institute of Physics 











* in process 


Hicu VoLtaGE ENGINEERING CORPORATION 


7 UNIVERSITY ROAD CAMBRIDGE 36, MASSACHUSETTS 
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New Model 101 
Magnetometer 


accurately measures 
magnetic field strength 
using the principle of 
nuclear resonance 


The Magnetometer translates the problem of 
the measurement of magnetic field strength to the 
much more accurately solved one of the measure- 
ment of a radio frequency. An oscillatory 
magnetic field is provided by means-of a coil 
surrounding a sample which permits measurement 
of proton resonance and the nuclear resonance of 
lithium (Li’). The coil is part of an oscillator 
which is so designed that its level of oscillation 
drops with an increase in circuit losses, such as 
may be introduced by nuclear resonance in the 


sample material. Means are provided to make 
this resonance easily viewed on an oscilloscope. 

The nuclear resonance effect is very small and 
requires a magnetic field homogeneity of at least 
one part in 500 for proton resonance and one 
part in 5000 for lithium over the dimension of 
the sample, to be readily detected. Due to its very 
high available accuracy, limited only by the accu- 
racy of the frequency measuring equipment, the 
Magnetometer has many applications in the fields 
of research, instruction and control. 





SPECIFICATIONS 


Range of Magnetic Field Strength Frequency Range 

Proton resonance: 300-8000 gauss Probe 1: 1.18 to 2.84 mc_ Probe 2: 2.61 to 6.25 mc 

Lithium resonance: 7000-25000 gauss Probe 3: 5.6 to 13.5 mc __— Probe 4: 13 to 34 mc 

Frequency to Field Ratio Area of Sample Material 

Protons: 4257.76 + 0.10 a/ gauss Probe 1: 0.5 sq. cm. Probe 2: 0.3 sq. cm. 

Lithium (Li7): 1654.61 + 0.107/ gauss Probes 3 and 4: 0.32 sq. cm. 

Modulation Sweep Width Range Size of Probe and Cable 

1.6 to 16 gauss Cable: 18” long Probe: 34" Diam. 54" W. 

Power Requirements Size of Units 

115 volts, 60 cycles, 30 watts Oscillator Cabinet: 7%" W x 9% 6" D x 75%" H 
Power Supply Cabinet: 1344" W x 103%" D x 834” H 
Price —$725 F. O. B. Boston, Mass. 





For complete information see your LFE engineering representative or write direct. 














75 PITTS STREET BOSTON 14, MASS. 
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TWO NEW RESEARCH TOOLS 


High writing rate in 
a portable oscilloscope 


TWELVE KV accelerating potential provides the light intensity necessary 
for photographic recording of single high speed sweeps, or visual observa 
tion of pulses of low duty cycle. Increased brightness and removal of residual 
charge from previous sweeps result from use of metallized CRT screen 
TRIGGERED SWEEPS. Signals producing 0.5 cm or greater defiec 

trigger the sweep. Trigger pulses may be as short as 0.05 Msec 

easily made recurrent when desired 

WIDE BAND. Factory adjusted for optimum transient response, the Type 
513-D distributed vertical amplifier has a risetime of 0.025 sec with no 
appreciable ringing or overshoot 
VERTICAL AMPLIFIER 
SENSITIVITY 


0.3 v/cm—dc to 18 me 
(3 db point) 
0.03 v/cm—2 cycles to 17 me 
(3 db points) 
TRANSIENT RESPONSE 
0.025 usec risetime 
SIGNAL DELAY 
0.25 usec Gate 
PROBE Delayed Gate 
Delayed Trigger 
Sweep Sawtooth 
Trigger Rate Generator 
(200 to 5,000 cps) 
SELF-CONTAINED, Weight 79 ibs 


$1650.00 f.0.b. Portland, Oregon 


TIME BASE 
0.01 sec/cm to 0.1 Msec/ cm 
Continuously variable 
Accurate within 5% of fu 
REGULATION 
All de voltag 
regulated 
WAVE FORMS AVAILABLE 


Calibrating voltage 


10X attenuator probe 
CALIBRATING VOLTAGE 

Square wave, approximately | kc 

Seven ranges, 0.05 v to 5 
n 


Accurate with 


TEKTRONIX Type 513-D Cathode-Ray Oscilloscope 


3% of full scale 


for MILLIMICROSECOND 
Pulse Observation 


The TEKTRONIX Type 517 Cathode-Ray Oscilloscope is a specialized 
instrument designed primarily for the observation and photographic re- 
cording of very fast rising wave forms having a low duty cycle. Vertical 
amplifier risetime of 0.007 ;:sec and sweeps as fast as 10 musec/cm 
permit step-function reproduction with an accuracy never before attain 
able in a commercial oscilloscope. Sufficient delay is incorporated in the 
vertical amplifier to permit the observed signal to trigger the sweep. Built 
in rate generator can be used to trigger the circuit under study 





SENSITIVITY—0.1 v/cm 

RISETIME—0.007 sec or less 

TIME BASES—11 fixed, 0.01 usec 
cm to 20 usec/cm, accurate 
within 2%, 

NET SIGNAL DELAY—(Total delay 
minus sweep starting time) 20 to 
50 myusec 


ACCELERATING POTENTIAL—24kv 

METALLIZED CRT 

REGULATION—AIll critical voltages 
electronically regulated 

AMPLITUDE CALIBRATOR—25 kc 
pulse, 0.15 v to 50 v full scale, 
accurate within 4% 


TEKTRONIX Type 517 Cathode-Ray Oscilloscope 
$3500 f.0.b. Portland, Oregon 


BOTH OSCILLOSCOPES FULLY DESCRIBED IN CATALOG 5203. 
WRITE FOR YOUR COPY—A POSTCARD WILL DO. 


(Gj TEKTRONIX, Inc. 


P.O. BOX 831-G 
PORTLAND 7, OREGON 
CABLE: TEKTRONIX 
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SOLA 


CONSTANT 
VOLTAGE 


TRANSFORMERS 


are used in the A.E.C.’s plant at 


OAK RIDGE + 


APPLICATIONS UNLIMITED FOR THE SOLA CONSTANT VOLTAGE PRINCIPLE 


Frequency 
Compensated 


Standard 
Unit 


Harmonic 
Filtered 


Hermetically 
Seoled 


REPRESENTATIVE TYPES — STANDARD AND CUSTOM 


‘Many laboratory and production contro! instruments 
at Oak Ridge require closely regulated supply voltages 
for proper performance. Scores of SOLA Constant 
Voltage Transformers of various types have already 
been delivered to Oak Ridge. This application of SOLA 
regulators indicates their reliability and the degree to 
which they stabilize voltage under the most exacting 
requirements. 

SOLA voltage regulating transformers, as a built-in 


SOM, 


re uf ‘= 
as- = 


or accessory unit, guarantee output + 1% with line 
voltage fluctuations as great as 30%. SOLA Constant 
Voltage Transformers are ideal for production lines 
and laboratories in defense plants in addition to use in 
military components since they: regulate automatically 
and instantaneously . . . contain no moving or expend- 
ible parts . . . require no manual adjustment or mainte- 
nance . . . and are self protecting against overload. 
Write to us for specific information regarding your 
requirements. Your inquiry will be promptly answered. 





Transformers for: Constant Voltage * Fivorescent Lighting © Cold Cothode Lighting © Airport Lighting © Series Lighting © Luminous Tube Signs 
Oil Burner ignition © X-Ray © Power © Controls © Signal Systems © etc. © SOLA ELECTRIC CO., 4633 W. léth Street, Chicago 50, Illinois 


Vol. 10, No. 6 - June, 1952 








1 G-E UNIVERSAL SCINTILLATION COUNTER detects alpha smears from cor in surfaces. Phosphors can be raf 


g n and thermal neutron radiation on interchanged. Any standard scaler can be used for 


To help safeguard personnel encountering radioactive 
materials, the G-E Scintillation Counter (above) is also 
obtainable in portable form. Standard connector at rear 
of probe allows connecting cable of any length up to 50 
feet. It is well adapted for contamination surveys of 
particle accelerators and nuclear reactors. A modified 
probe can be used for water monitoring 

The long-probe (below) is supplied in either four- or six- 
foot lengths. Range from 0.3 to 3000 roentgens per hour 
Power is obtained from batteries in lightweight carrying 
case, permitting complete portability 

Write for catalog GEA-57: 
Sect. 687 93, Schenectady 5, 


GENERAL | 


e for new 8-page catalog of General 
f particle accelerators with minimum risk to user Electric radiation detection instruments 


le LONG PROBE GAMMA SURVEY METER monitors areas of hig! umm Writ 


tion. Helps locate t 
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Industry's Role in Atomic Energy 


93 ot 


s issue shows the very dramatic growth of 


l}-page report which starts on p 


Government’s atomic energy program. 


ough nearly $7-billion have already been 
looks as if 


lew 


over a period ol ten vears, it 


more will be spent in the next 


is no comparable growth pattern for 
other industry in this country’s history. In 
one category alone—equipment and 
the Atomic 


been distributed through 41 


sup- 
es expenditures — by Energy 
NnmMission have 
Thousands of companies 
volved; some sought out this busi- 
thers had it come to them 
the planned expansion of the program 
growth is going to be multiplied many 
will be increased 


Capital investment 


veral hundred per cent 


rds of se 


this fabulous growth we 


' 
threshold of 


le spite 


1 ind on the an even more 


vent 


the entrance of industry into 


nergy field for industryv’s own sake 
teams hay 


of build- 


vear, four industrial 


lying the economic feasibility 


er-producing nuclear reactors It has 


announced that one of these teams 


Edison 


to spe nd $250,000 of its own money on 


hemical Company and Detroit 


ola reactor It is also expected that 


er three groups will invest additional 


their own in a continuation of their 


for the first time since the first successful 


reaction ten vears ago, we are 


a full-fledged direct attack on 
r powell With this will come 


study of a whole new range of 


ems. Although much of AEC’s experience 


tors will be of use to these ploneering 
es, this experience has come principally 
ction with plutonium-producing reactors 
that 


int amounts of power 


hal with those would produce 


Che original intent of the study teams Was 


to design dual-purpose reactors tor the produc- 


tion of plutonium with power as a byproduct 


It was felt that, since nuclear power would not 


with conventional 


back to 


ment would be necessary to pay tor part ol the 


be immediately competitive 


power, sale of plutonium the Govern- 


capital estment However there Is no 


assurance that the plutonium market would 


last : long as would be needed for amortization 
purposes 

At least one of the teams plans to steer cleat 
of this immediate 


problem It has set as its 


goal the design of a single-pur pose nuclear powel 


plant which will produce power at 
this, this 


approach not vet 


competitive 
tuke an 
pro- 
include the 
breeder An 
thorium and uranium- 
AEC 


for serious consideration 


team will 


used in AEC’s 
that this 


prices lo do 
reactor 


gram. It appears may 


design ola homogeneous powell 


other POSSIDIITV Is that 


233 long-neglected = in will 


uetivities 

come i 

pene of the nique problems faced im any 
approach | 


slong these lines, we estimate it 
mav be upwards of ten vears before such a plant 
could be | i 


Howe 


for the groups p 


to operation 


there will be a shorter time scale 


build 


reactors 


design and 
Although the 
different from any vet 
| depend 
Phen 
ig approach and build a reactor que kly 


Onee 


anning to 


dua p pose plants 


they built 


design will be 


these teams wi heavily on available 


information method will be to use an 
engineer! 

a five-vear target date is quite feasible 
they 


a power-producing unit Is in operation 


can the nh gain experience lor building single- 
purpose reactors 

With these at work, 
al d with a number of new ones expected to get 
shortly (NI 


appro hing 


four study teams actively 
started May ’52, p. 72), we are 
the 
significant \ 


truly time when peacetime 


applications will be new breed 
with a 


J .D.L 


of technologist Is coming to grips new 


Class of problems 





Locating 


Buried 


Radioactive 


Sources 


How to design an efficient search procedure is described. 


Examples 


show that choosing the right source-to-detector elevation can, 


in certain cases, reduce search time and effort by as much as a third 


By RICHARD |. CONDIT and be, in such a manner 
J. D. GRAVES 
Broader Re 
Burlingame, 


the shortest possib 
scanning is 

systematic searcl 

f coplanar grid lines pat 

surtace of the 

In terms of radio 

FINDING likely burial 


at shallow depths by the surtace of sensitivity t 


the eartl i] mon to sucl grid lines with the maximum po 


tasks as explorir iranium ore separation consistent with the pos 


recovering 1 tive tracer 1d detection of the giv 
evaluating p ibsurfac con- within the grid line 
taminatior ewe : problem i T 
the locat 


solutior es 


oO specil 


know source strength 
search procedure and detector sensitivity 
Optimum sear } ¢ s that one generalization ts possible 
method of seannit il within ever the = grid-line 


which the treasure is equally likely to search should be conducted 
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need 
owing question 
distance awa 
tive source it what elevation 


> 


radiation intensity highest 


Method of Analysis 

For insight into the answer 
juestion, we have examined the 
situation of a pomnt source of co 
buried beneath a plane surface 
shown in Fig. 1 For this case 
radiation intensity J at the point 


1estion is given by the expression 


, mo 


The denominator of the first term 
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fall-off in 


verse square l R?*) 


tukes ire of the 
with the in 


intensity 
of the 
detector, 


prov ides for 


separation of source and 
imerator (A 
and the proper 
takes ac- 


thsorption of radiation in 


while the 


the SOUree strength 


units The second term 


count he 


the eart} ibsorption « 


efficient wand 


penetration distance r 


to these terms, the ab- 


radiation in the atmos- 


» and, therefore, has 


hHecessary variables 
elevation, 
it is seen that 


away ) 


of burial 


ition for r follows if we 
conditions to R>r. 


vglected in the numer- 


R 
L 
) 


ra implies ) > L, sO 
for R? can be approxi- 


sufficient accuracy as 


the expression for the radia- 


in terms of these more 


> r which 


pression has been evaluated 


point source of Co® with 
The 
rption coefficient were de- 


Hirschfelder et al.* as 


of one curie values 


0.03 tor 0 « 10 ¢m 


0.04 for 10 < r < 50 em 


0.05 for 50 «< 


taken to 
iriables to } 
the 
s evaluated is alwavs much 
n the depth of burial. This 
restriction, 


restrict the 
> L; that 


evation where radiation 


s actually no 


evations of interest (includ- 


H le J. L. Magee, M. H 


S52 (1948 
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FIG. 1. 


detected. Detector-source separation is R. 


ing the optimum elevation) are always 


large with respect to the burial depth 


Intensity Determinations 
TI we 


gens per 


radiation intensity (in roent- 


hour per curie of Co as a 
function of elevation and surface dis- 
different 


in Fig. 2 


tance away Is given tor two 


depths (15 em and 30 em 

If attention is 
lines representing the 15-cm burial, it 
can be that with the 


at the fixed height of 100 em 


given to the solid 
seen detector 
is one 
moves out and away from the source 
falls off slowly 
rapidly At 
500 em 


the radiation intensity 
at first, 
the 
the 


and then very 


next higher elevation 


initial intensity, while lower, re- 


mains near its initial value out to a 


distance before it falls 
off rapidly. 
In fact 


the falling curve for 


greater away 
the curve for 500 em crosses 
100 em, and at 
distances bevond this intersection the 
at 500 em elevation 
than that at 

intensity at 


intensity 


s every- 


where greater 100 em 


The 


elevations 


elevation. each of 
the 


similar way. 


higher beha es In a 


As an example of the use of these 
intensity curves, consider the problem 
of locating a 10-me Co source buried 
15 cm deep with a detector having a 
sensitivity of 0.01 mr-hr. Thi 
strength of 10°* ¢ and detector 
tivity of 10 rhe 


minimum intensity 


s source 
sensi- 
determine the 
where detection is 
hre of Co 4 


horizontal dashed line marks t} 


possible as 10°% 1 
is point 
The 
the 
various elevations give the 


detection 


on the intensity axis of Fig. 2 


intersections of this line’ with 
eurves for 
horizontal distances at whicl 
the 


just be possible. 


under conditions named would 
From this, it is seen that the detector 
100 cm high could detect the 


about 600 


carried 


source out to a distance of 


Diagram of buried radioactive source showing point where intensity is to be 


Radiation penetration of the earth is r 




















FIG. 2. Radiation intensity as a function of 
elevation and surface distance away for 
two burial depths (based on Eq. 2).  (In- 
tensity at surface is included for comparison 
based on a different equation.) 


em. Carried 500 em high, however, it 
would be able to detect out to 1.300 
em And, better still 1.000 
em high, it would detect the radiations 
from the out to 
2 100 em 


if carried 


buried source cleat 
Thus the first significant feature of 
this study The ultimate 


distance away at which a buried radio- 


is revealed 


active source can be detected is deter- 
the height 

the 

during the search procedure 


mined in large measure by 
of the detector above surtace 
seure h 
the 
ilong grid 
1.200 cm 
apart; with the detector 500 em high, a 
2 600) em 
while 1,000 cm up, one could get along 


Using the same example i 
the detector 100 
earth should be conducted 


with em above 


lines spaced 2 * 600 cm 


spacing of would = suffice; 


with a grid spacing of 4,200 em In 


changing the 
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other words, by merely 








How Critical ls Optimum Value? 


that the maximum 


Optimum Search Conditions 


(Mn) 


the 
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FIG. 3 














Optimum values of search parameters. Left graph shows opti 
mum elevation as function of distance away for two burial depths. Right 
graph shows optimum angle of search as function of burial depth 


wption Uneven 
be expected to con 
ibsorption it the ele, 
optimum value ul 
Therefore, if the optin 
Hu given nonplanar 


rent 


The buried source is not a point and 
has extended dimensions parallel to 


ntensit the surface. Th 


surtace vated 


detection will be « 
those derived here ft 
ied eaurtl With extended sources 
! ntensity with distances 
nverse square 
iration, wl 
it sources 
n intensity about the 
tion will be diminished 


mum for extended sou 
Adaptability of Design expected at greater elevatior 


ial field conditions 


on which is 


ree of radio- 


range of depths. Thi 


nme SUrlace location Ww st 


following for mattern outlined 


ituation. The 


The topography is nonplanar. 
nt es of ele ited detection 


sources of 
entire 
reven more tl 
plane sur- 
vation Is 
ium product o 
itter 


l on and ground 
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The source is at an unknown depth | 
or is distributed over a considerable 


FIG. 4. Relative radiation intensity as function of ele- 


vation for fixed horizontal distance away of 1,000 cm 
and fixed burial depth of 30 cm 


further — c« deration Rad 
ve materials ll other 


le pthe 


between the si 


rt 
ul 


cle pth will be 


elevated positions detection 


Material 


is ah optin 


from the surface 


10 degrees 
thre 10-degree 


much faster coming 


urtuce thar t does 
n going up to higher elevations (eleva 
tions which w be optimum tor sour 
materials deeper than | em it} 


rable to search at elevated position 


the optin 


procedure Tor in practh 


determine 
detailed consideration 
eatures of that problem 
priate design principles, as 


ere exist Pheu implementa 


} 


important, for the 


wivantages 
gained by using a proper 
system of exploration are bo 
considerable in terms of be 
power saved and material | 


Experience in the field in 


buned radioactive sources ae 
to these principles, while not extensive 


is sufficient to indicate experimental 


erification of the results of this stud 
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COMPLETE ASSEMBLY. Special G-M tube, surrounded by ion-exchange resin bed, DETECTOR UNIT. G-M tube used has 

is connected to counting-rate meter that feeds to recorder. Recorder plots build-up 10-inch glass wall (30 mg/cm’), is 
of activity on resin bed as a function of time or, at constant flow, as a function of the centered in 200 cm’ ion-exchange resin bed 
volume through the bed (Dowex 50) that serves as concentrator 


A METHOD FOR ESTIMATING 





Low Levels of Radioactive 


Contaminants in Water 


New column-type water monitor combines advantages of measuring 


low concentrations of activity with adaptability for continuous operation 


By A. H. EMMONS* and composite sample 0 irvnes ind ! ner solid The evaporation 
R. A. LAUDERDALE? counting the residue in id method r continuous nor rapid 
Health PI D r window type counter uit lends self readily to available 
Oar | , { With the first method, the Ns n on and presents no prob- 
tivity for high-energy beta emitters ts m of contar ion build-up on 
about 107° we em*, or ten times 
than the suggested maximum pert 
sible concentration acceptable to 
term ingestion ere nder \ monitor ould be capable 
tor immersion-ty pe monitor oO bec ‘ ‘ both menusuremer of low concen- 
contaminated with inert materials and — trations of act ind) continuous 
small amounts of \ mitters operation, ~° illustrations on these 
rhis tvpe of monitor ts satisfacto f pages Wun apparatus adaptable to 
it Is necessary only » obsery hie this purpo hich was developed at 
approach to a dangerot once i ! ik onal Laborators 
necessitating a rest: onon W rus F co of this monitor 
rhe sensit of tl cond method ind its u ire described in 
s dependent ups mpl \ irr istrations nd 2, with a notation 
quantitative insfer of ! ( lu ol ube sensiti I lustration 6 
ind judicious on ol ‘ ‘ he comp unit was calibrated by 


rption correctior ecessituted | i ; tiquots  ¢ i six-month-old 
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product solution to 20- 
mes of tap water. The 
calibration are plotted 

m 4. As expected, a 

ne funetion was found that 


presented by an equation of 


recorded ¢ pm liter) 


= essentially the counting 
th the necessary conversion 
Phe slope can be determined 
per minute per either liter or 
\ recording from a typical 


luced in illustration 5 


Regeneration 
a] pacity strong-acid-ty pe 
hvdrogen form was used 
vas found to be an efficient 
better than 90° of the 
cts If quantitative re- 
ive isotopes were 
» possible to use a 
hanger Using the cat- 
makes it possible to 
e volume of water 


al 


becomes saturated 


um volume that can be 
re the unit must be 
a function of the total 
the bed volume, and 
ty With the unit 
x a 200-cm®* resin bed 
» monitor SO gallons of 


about 120 ppm dis- 


cation resin Is advan- 
that it simplifies regen- 
resin bed. The unit 
regenerated by passing 
molar hydrochloric 

he bed at a flow rate of 
20 em* min The hv- 
onverts the resin to 
rm by replacing the 
sium, iron and active 
cations with hydrogen 
the resin is regenerated 
etivity level returns to 


d the unit is ready for 


Adaptability 

I ise as a continuous monitor, the 
t ild consist of two columns; when 
iting as a beta-gamma mon- 

her is being regenerated. 
s now being used to meas- 
t in the natural ground and 
e waters in the Oak Ridge area. 
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TUBE SENSITIVITY. 10-inch glass G-M tube has internally silvered cathode 

length of 19 cm. For a divergent beam of radiation placed close to tube wall, 
tube sensitivity varies as function of source placement with respect to cathode length 
as seen in this graph. To obtain maximum counting yield, top of resin bed is main- 
tained at a level about 5 cm below upper end of cathode 

















4 CALIBRATION. Monitor was calibrated by adding mixed-fission-product solu- 

tion to tap water. Recording of build-up of activity was analyzed graphically 
by subtracting background value from total count and determining slope. Slope is 
directly proportional to activity level of feed solution. Calibration plot above shows 
known disintegration rate per milliliter of feed solution as function of counts per 
minute per liter obtained from recorder chart 

















TYPICAL RECORDING. In this copy of chart from typical calibration run, slope 
of line is 20.8 cpm 1. From graph in 4 above, slope can be seen to correspond 
to 1.35 dpm ml 
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FIG. 1. Optical absorption bands in NaCl. A pure crystal is transparent throughout 
the visible spectrum. The fundamental lattice absorption sets in below 2,000 A, and 
the absorption constant rises to values of the order of 10 The F-band appears upon 
irradiation with gamma or X-rays. Introduction of alkali hydride produces the U-band 
Colloidal agglomerations of alkali metal absorb red light, giving crystal a bluish color 


Radiosensitivity of 


Alkali-Halide Crystals 


‘‘Dog-tag’’ dosimeters incorporating alkali halides are being 
considered for defense use. Dosage is measured by the 
color change that takes place in the crystal. To prevent fading 


and to enhance the visible color, the crystal must first be sensitized 


H. FRIEDMAN and C, P. GLOVER, * 
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alkali halides 


they 


s of the 
sensitized meet 
ractical requirements and 
color to distinguish 
approximately 50 1 
ft the past DO vears 
idiation on materials 
descriptions of color 
dose indication 
that 
X-ray 


some 


for instance 
nvelopes of 

or brown 
ls, such as the 
discolored by X-ray 
La PaAy exposure sin 


is when bombarded 


mineral crystals 
radioactive con- 
sume areas For 
quartz could be 
radiation of clear 
gamma rays, and 
been bleached by 
ts original color 
The coloring ol 
diation was found to be 
ited with thermolumi- 
Heating 
uminescence and the color 
ind subsequent ex- 


both the 


ervstals dis- 


restored 


miunesce 


Properties of the Crystals 
Recent su 4 the 


ndicated 


coloration ol 
again 
des exhibit such 
usual degree \ 
produced in each 

uzing radiation 
ultraviolet light 
ravs, OF nuclear 


SeENSITIVITEN 


rays 
the pure 
insuited to practical 
induced 
itively quickly 


culty was found 


he color 


stals containing alkali 


lsolution. The various 
WESSES volved in the 
al halides 

ess metal, and erystals 
solid 
what 


crystal 


hydride in 
bed briefly in 
itter type ofl 


sible color and meets 


requirements of a per- 


F-Centers 
Pu : ilide ervstals are 


ete nsparel n the 


com- 
near ultra- 
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violet, throughout the visible spectrum 


and into the near infrared Only in 


the extreme ultraviolet is any ibsorp- 
tion observed, and it takes the form of 
relatively sharp and very strong bands 
In general, the lower molecular weight 
further into 


ervstals are transparent 


the ultraviolet region. The foot of 
lattice 
2200 A 


1600 Au 


the fundamental absorption 


band occurs at about in Nal 
1,900 A in NaBr 
1.300 A in Nal 

Visible 
n the alkali halides 
X-ravs or 


ejected 


coloration 


gamma 
from negative halice 


a result of such irradiation 


iptured 
Phese 


or F-centers, a 


through the erystal unt 


vacant anion positions 
ped electrons 
of absorbing visible light 
shaped absorption band who 
wavelength is characteristic 
particular type of erystal 
in transmitted light, rock s 
vellow, potassium chlorice 
potassium bromide blue 
iverv crvstal 


large number of lattice defe« 


contains a relat 
ts capable 
ilkal 


of trapping electrons. Syntheti 


generally possess somewhat 


than 


halides 


more natural crystals, and in 


specimens that have been strained « 


deformed the number frozen-in 


increased mad 


corresponding 


coloration | 


The density \ 
computed from the 
coethicient Aya at 
the maximum of the absorption 
weording to i 


described by Hilseh and Po 


CK 


where C j constant 
1.45 » for 
N if | 


\t 


KBr 


F-centers 
linearly with dosage 
the rate of production of 


1 


off and the = intensit 


proaches a saturat 


saturation density ts rder_ of 
10-* F-centers per molecule, or about 
10'* F-centers per cm*, in KBr. The 
rate ol detectable 


F-centers 


irradiation has no 

effect on the number of 

produced by a given dose 
The ability 


of the eve to detect the 


presence ot F-centers involves bot! 


the color and brightness of the trans- 


mitted light and the tech que 


viewing Approximately 10° to 10 
F-centers per em® of KCI, KB: 
NaCl represents the lower limit 
detection with the unaided eve 


To interpret this concentration 


terms of dosage, use may be made of 
a relationship observed by Alger 
between \, the F-center concentration 


and R 


the roentgen dose 
\ ak 


where m has a constant value « 


KBr, and 


Crvstals of 


and ais | & 10" for 
10 for NaCl 
molecular weight develop more 
and a visibility 


F-centers pet 


centers per roentgen 
threshold of 10'* to 10 
em® corresponds to roughly 10> rte 


100 r, depending on the tvpe of ervstal 


F-Center Formation 
F-centers may 
other than 


radiations; vet mn ea 


be produced 
those 


processes 


} Invo 
nuclear 
the optical ibsorption bands ire aime 
dentical Their location depends o1 


on the closest spacing d between 


n the ervstal according to the fo 
alll 0.5 em? sec 
where Pas. is the Trequenes 
maximum of the absorption band 
In addition to coloration by X 
F-centers 


Amma rays mina be pro 


duced by: (a) heating the ervstal in the 


ilkah vapor 6) injecting electrons 


electrolytically from a pointed cat! 


in contact with a heated ervsta 
exposing the crystal to ultraviolet 
in the long wavelength foot o 
band 
F-cente rs 


in a ervstal contaming alkali hbvedrice 


fundamental absorption 


1) converting ( -centers to 


in solid solution 
The first process, known as additive 
coloration consists of heating the 


ervstal in the 


presence of alkali meta 
which diffuses through it rapid 
If the ce 


cooled suddenly, the alka 


Vapor 

at elevated temperaégures 

ta s 

retained » an atomu ais persion 

whereas slow cooling leads to collou 
giomerations Of metal character 

by absorption bands of an entire 

If the additively colore 


ervstal ts reheated in 


ferent color 
vacuo, the 

disappears and the alkali metal | 
out of the erystal condenses 


Disso 


and 
the walls of the container 
an additively colored erystal in 

vields an alkaline solution, also indi« 
stoichiometric meta 


ing a excess ol 


The excess alkali atoms pro 


25 


atoms 





of course at ighe! r to become 


iccelerated 


halogen atom at a 


temperatures 
With the 
ibsorption 
X-rays, : mand 
ltraviolet 


F-cet 


irradiation 


mation Of an itter cause 


appears 
taneously The are teaching process 
under this 
to that of 


ratio ot 


so-called V-band 


the F 
tthe n 


band nadieati » positive holes 


equivalence ¢ imbers of F nad the 
centers 


In NaCl, K¢ 


maxX 


iptured to form 


mum appe owel ‘nisit 
ipproximately fore the slower 


-band 


oth bands 


proceeds 
Many 
ited 


width and fting peak t« sti 


binge Ta 
product of number 


positive holes 


the 
From the 


X-1 i\- 


MLO 


hole trapped decay rate (¢ 


tion ot 


* Processes ¢ 
ng involve the following | t 


irradiation re 
ng rate in K¢ 


halogen lons 


the t ntil trap ‘ to permit their 


through 


want anion sites 


3) the remaining 
constitute 
bine with 
| centers 4 
the 


yx sitive 
MIKGI) bon 
thermal 
leases electron 
whence it trave between exposure 
until hinds a 


center; and (5 nbination 


with centel 


reproe 
re} l 


electron 
colorless litior 
No thermal bleac vl rved u I isit 


sa U-Centers 
| hernia 
it moder 


the 


itroduction 


mized 


centers 


X-raved 

temperature 
ising crystals 
posures var) 
The 
increased with 


and the 


initial ra 


formed 


curve was roughly 


explanation ol tl 


process esente 


Wis | 


exponent 


According 
thermia 


used 


possi 


ittacher 
V-center In 


the number of F-centers is 


a ittice 
progressively 
lattice 
thereby 


robabiit that 
i new F-center 


of F-centers 


thermal 


explanation 


other 


standpoint of 


s quite clear that the 


dosimeters 
n KBr 
» seconds 


the 


mtaining I 


ransparent in 


damental 


neutral 
the 


i to a 


ind the ionized F-cen- 


The 


vacaney 


vacancies 
Increasing 


a thermally re- 


leased F-center electron will again be 


The 
there- 


bleaching 


ve demon- 
process Is 
idicated in 

Although 


oportional to the 


f F-centers and 


factors influence 


the utiliza- 


nduced F-center colora- 


for dosimetry, it 
thermal bleach- 
Is too rapid 
The 
for exam- 
In NaCl 
order of weeks 
slower to permit 
with perhaps a 
elapsed time 
measurement 
f-life for 
vear, but 
ultraviolet, and 
or is due to a 


much weaker 


F-center colora- 


temperatures may be 


saturated 


stall Is 
exposure to radia- 
-centers 
the 
s characterized 
the ultra- 


1 in 
ng wavelength 
absorption 


NaCl in 


iolet or 


this tor 
7 uitray 
mand transforms 


“-centers at room 


f l 


different 


bands 
tech- 
in the 
ished until 
that 


estab 
1 Pohl 
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> associated with alkali 
1 solution in an alkali 
came apparent that a high 
of U-centers could be 
heating a ervstal, addi- 
d with a stoichiometric 
n an atmosphere ol 

it was thoroughly 

The hvdrogen diffuses 
the crystal at 
X-ray 
constant of KBr contain- 
ved that the 


elevated 


measurements 


hvdride 

d solution up to con- 

1.5 mol per cent, with 

ons substituting for negative 
n the lattice 

s, the spectral loca- 

-bands of the 

ystals is dependent only 

It can be 


1 the formula (8) 


various 


distances 


Angstroms 


s the interionic distance. 
with the electron transi- 
le for the fundamental 
d, the U-band absorp- 
! lve a transition of an 
m the hvdrogen ion to the 
gmetalions. The displace- 
l’-band to the long wave- 
f the fundamental band is 
the difference in elec- 
between hvdrogen and 
ise for absorption of light 
mental bands, no photo- 
s observed with irradia- 

-band 

sm of the production of 
been 
An electron 
a hydrogen ion to an 


n the neighborhood of the 


l-centers has 


is follows 


ilkali ions. If the re- 
ral hvdrogen atom diffuses 
he electron can recom- 
vacant lattice point ts 

the electron is subse- 
pped to form an F-center. 
temperatures, the quan- 
the conversion of U to 
ild inerease, since the 
m can diffuse away more 
crystal with 
ght in the U’-band, Hilsch 


easured 


radiating a 


a quantum vield 
100% at 500° Cin KBr. At 
the yield dropped 
tests 


perature 
Similar 


with gamma 


ite a much smaller tempera- 
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Procedure for-Sensitizing KBr 


seal them ina 
After exhaust- 


] Additive coloration. To color the crystals additively 
Pyrex glass tube connected to an evacuation svstem 

distill the potassium metal into the glass container. Seal 
at about 1,140° F 


the glass softens sufficiently to collapse 


ing the air 
off the container and heat it in an oven for several 
At this temperature 


under external atmospheric pressure 


hours. 
To resist collapse of the softened 
glass, the tube may be fitted internally with an alundum sleeve, or an 
inert gas such as helium may be introduced at atmospheric pressure 
Then cool the Pyrex capsule rapidly A cold air blast may be applied 
to reduce the temperature from 1,000° F to room temperature in a few 
In breaking the 


the usual precautions in handling alkali metal 


minutes container to remove the crystals, observe 
Any metallic potassium 


even in the wings of the 


remaining on the crystal faces can be removed by scraping. 


crystals at this stage are so densely colored 


F-band that the entire spectrum of visible light is almost totally ab- 


sorbed, and they appear black rather than blue 


2 Hydrogenation. 


with connections for flowing 


Heat the unit in an oven to about 1,000° F 


Seal the ervstals into another Pyrex tube provided 


hvdrogen over the heated crystals 


Burn off anv excess hvdro- 


gen at the exit of the tube and continue the heating until the crystals 


are bleached. 





dependence of the vield For 
} 


ture 


practical purposes the efficiency 
coloration by roentgen dosage may 
considered constant over a range 

+ 20° C about room temperature 

The thermal stability of the U-F 
transition in KBr was. also 


described by Hilsch (9 


centel! 


in terms ol 


VeiNe At te A 


where Ny and Ne are the numl 


ers Of 
F and U-centers, respectively, A is a 
is the Boltz- 


mann constant, and 7’ is the absolute 


constant of the crystal, A 
temperature. This equation expresses 
the thermal equilibrium between [ 
and F-centers at anv temperature. If 
the equilibrium is upset by illuminating 
the crystal with a flash of ultraviolet 
light in the U-band, the time required 
to return to equilibrium may be meas- 
Hilsch found that at 625° C, the 
F-centers 
half their initial number in 2 seconds 
at 375° C, the half-life increased to 90 
seconds At 
return to equilibrium is so sluggish that 
the F-centers in KBr may be 


sidered essentially permanent 


ured. 


newly formed decaved to 


room temperature the 


con- 


Sensitizing KBr 

The experimental technique used to 
introduce a high concentration § of 
(-centers into KBr ervstals is a two- 


step procedure and is outlined at the 


top of this page. It is a treatment 


of additive coloration followed by 


hydrogenation that is capable of in- 
uniform (’-center 


troducing coneen- 


trations as high as 2 & 10'* per em® in 
a KBr crystal with a minimum dimen- 
sion of 1 em 

which are close to 


Similar results 


the theoretically expected maximum 
density of F or U'-centers, are obtained 
with KC] 


able on 


Little information is avail- 
other alkali halides 


require processing at higher tempera- 


“ hich 


tures. It is interesting to note that 
concentrations of 10°? F-centers per 
em® have been introduced  electro- 
lvtically in fluorite crystals (10 

Figure 2 shows a series of spectro- 
photometer traces of the F-band pro- 
duced by irradiating a ('-center crystal 
of KBr, 5-mm thick 


100-r doses of 1-Mev gamma rays. A 


with successive 


50-r dose in a erystal l-em thick should 
be readily detectable by the unaided 


eve. This represents a somewhat 


higher sensitivity than is obtained in 
an untreated crystal even before any 
thermal bleaching occurs 

The 


intensity 


accuracy with which color 


matching may be carried 
out can most probably be increased by 
the use of auxiliary viewing devices 
Any method of 


length of the light viewed through the 


increasing the path 


crystal will sensitivity 


27 


increase the 

















Dog-tag Dosimeters 
FIG. 2 Spectrophotometer traces of the 
If F-band in a 5-mm thickness of KBr saturated 
with U-centers after successive exposures 


to 100-r doses of 1-Mev gamma rays 


Photoconductivity | 


Bleaching. |! 
of F-cent 
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electromete! 
cessively high 
reuit. Sufh 
iVailable from 

nt bulb to dis« harge 
centers in KBr in a 
not a serious 
itoconductive 
mw dosage 
bleach 

of F-cen- 
The photo 
SONSITIVE 


ndividus 


in stored 
paralleling 


psed tim 


Luminescence 


Molnar 
t thermo- 
eloped by 
photolumines 
has also been 
ad other sily 
The 
prop 


nescent 


howe 


ompt fluorescent 
during bom 
de crystal 

Vs, Or gatnina 
olet) tum 
ifter the 

ition is 

phos 

recom 

n the 
nescence ind 


ty 


of ultra- 
sume for a 
termined only 
ombination of the 
om an F-center with 
V-center 
escence in rela- 
was described by 
l4 who meas- 
vith photon count- 
1 ot impurities 


\In, Pb 


nescence very markedly 


suc 


enhances the 
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the initial concentration of F-centers 
ind the 

Phe 
| 


ikall hal 


mount of stress applied 


ultraviolet luminescence of the 


s has received particular 


ittention in connection with the use 


crystals in combination with 


photon tubes or scintillation 


eounter 


detectors 


In the spectral region be- 


low 3,000 A, it is possible to produce 


photon counter ields of the order of 


10°>* to 10°* counts per photon, vet the 


response to visible light may be almost 
therefore 
ultraviolet 


sult 


completely negligible It is 


possible to messure the 











uminescence of a rock ervstal 


FIG. 3. Ultraviolet luminescence spectra 
of Ag-activated alkali halides. The in 
tensity scale is arbitrarily adjusted for each ultra 
curve, depending on the crystal used ng the 


placed before the quartz window of an 


wlet photon counter while eX Pos- 


ervstal to the bleaching action 


ot visible | glit 


Of the four tvpes of luminescence 


rmoluminescence appears to be the 
dily adaptable to dosimetry 
equivalent of mm® of the 


1.000 


gram of 
s sufficient to 
purit iolet 


ninte 


‘asurable ultray 


one ntensities tor doses of the order of 


resces under gamma irradiation mos ! A{ convenient arrangement 


us efficient is the organ onsists of a wire gauze coated with the 


heated by passing a current through 


ervstals commonly use powdered material gauze may 


Figure 3 illustra hn 


thermoluminescence is 


t Phen the 
wit! t 


ensured photon counter i 


, ' 
Polonsky tigate: owt 


proximity to the gauze The 


remarks ultraviolet pl oton count 


} 


ire 


~ proportion: 
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FIG. 1. Design details of uniform magnetic field beta-ray spectrometer 


Interaction of Phosphorus-32 


Beta Rays with Matter 


The energy distribution of beta rays from a thin P* source mounted on collodion 
film has been measured before and after addition of various absorbers and 


backscatterers. The angular distribution has also been determined 


By GORDON L. BROWNELL* 


I 
Radu Center and I 


Ve j ; ae eo 


with matter are el ind by Buechner et a ,;) have 
nuclei, and ionization given excellent experimental confirma- 
The scattering « ravs is de- tion of the Mott single-scattering 
scribed approximately equation The present theory of toni- 
ford theory of scattering zation by fast electrons was formulated 
the Mott theory formulated on the by Bohr (5) and refined by Bethe (¢ 
basis of quantum mechanics (2 Re- ind Bloch (? 

Cox and Chase The problem these 
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FIG. 2 


at an angle of 0 


fundamental equations to the inter- 


action of a continuous energy distribu- 
tion of beta 


that 


rays is complicated by the 
iltiple scattering must be 
fact that the 
bution may be a function 
thickness. This 
investigation of the 


tact 
onsidered, and by the 
energy dist! 
of absorber paper 
describes 
basis 


problem on an experimental 


having as one of its aims the derivation 
of simplifying assumptions which will 
theoretical 


facilitate description — of 


nteractions continuous beta rays 


with matter 


Apparatus 

A 180° ur 
trometer was used in the spectra deter- 
The 
of Lawson and 


ad Cook (10 


form-magnetic-field spec- 


design followed those 
Tvler (8), Nearv (9), 


and O'Conor 


minations 


Langer al 
11). witl the following special features: 

1. Absorbers of 
placed in front of the source 


various thicknesses 
may be 
and backseatterers may be placed 
behind the 


2. The 


seatterers may 


source 
and back- 
unit 
from 0° to 70°, 
normal to the 


source absorbers, 


be rotated as a 
through an angle of 
measured from the 
id the line of observation. 


sources 
3. The 


source unit may readily be 


to change the source, ab- 
packscatterer. 


| shows the spectrometer de- 
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Effect of Lucite on the energy spectra of P** beta rays 


FIG. 3. 
at an angle of 70 


A proportional counter operated at 


20 em of n-butane, and with a window 
made of a 0.5-mg em? sheet of Nylon 
was used as the detector The 
lated 
spectrometer was 3.9% 

The 


sired in 


eulceu- 
momentum resolution for the 
geometrical arrangement de- 
this 


plane sources 


investigation is that of 
back- 


scatterers of infinite area This geom- 


absorbers ind 


etry is, of course, impossible to repro- 
duce in a spectrometer source, but an 
equivalent geometry is available. If 
a finite plane source is emploved, and 
all the radiation leaving the surface of 
the absorber Is observed the charac- 
teristics of the total radiation will be 
identical to those of the fadiation 
leaving a prescribed area on the surface 
and source of 


of a plane absorber 


infinite area. In the first case, radia- 
tion leaving the absorber at points not 
directly above the source 
for the 


leaving the 


( ompensates 


radiation in the second case 


prescribed area on the 


absorber and originating from points 


on the source not directly beneath 


the prescribed area. This requirement 
imposes an additional consideration in 
that collimating slits may not be close 
to the source and absorber unit 

The field 
provided by an Armco-steel 


uniform magnetic was 
electro- 
Continuous record of the 
field 


spool ol 


magnet. 


magnetic Was maintained by a 


rotating wire connected 


Effect of Lucite on the energy spectra of P** beta rays 


Ballantine 


The actual con- 


through slip-rings to a 


electronic voltmeter 


version factor was obtained by ob- 
servation of the endpoint of the P 
the assumed 
maximum energy of 1.70 Mey. This 
is the average of the 1.689 0.01-Mey 
Langer Price (12), and 
the 1.712 + O0.008-Mev value of Sieg- 
bahn 13 


The source was mounted on a 


spectra, combined with 


value of and 


thin 
collodion film of from 20 to 30 wg em 
formed on a loop of fine phosphor- 


bronze wire. Various methods were 


thin 


Evaporation 


attempted to form a 
laver of P 


would have been the ideal method, but 


uniform 
2 on the film 


because of the large amount of activity 
desired, about 1 me of P®?, this method 
Was not considered feasible Drving 
the phosphoric acid directly and with 
the addition of a 


small amount of 


gelatin proved unsatisfactory. In cer- 


tain cases, the deposit appeared unl- 
form, but autoradiographs showed the 
activity to be located at one point on 
the mount 

The method used was the precipita- 
tion of barium hypophosphate by the 
addition of an appropriate amount of 
barium ( hloride to the phosphor we ae id 
on the film, and drying in vacuum 
The source area of 0.3 em® was defined 
by placing fine threads of dried cement 
addition of the 
The weight of the source 
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on the film before 


solutions. 
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7 
ne i - s e 
Poor ~ \ 
ai 


n the energy spectra of P beta FIG. 5 Effect of platinum on the energy spectra of P** beta 
rays at an angle of 70 

















Experimental Results 
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this with 


average energy of 


ontinue process, 
t the 
it small angles increases 


At about 


te and SO mg/cm? 


irge angles 


this effect in 
the 


erage energy 


turn, 


rated, and relative 
bevond 
le However, all 
100 

the 
\ 


absorption by mate- 


ibout 10% pel 


s approximately 


umber. 
and 
same effects, al- 


copper, tin 


reached at 
thickness. 


energy of 


rium is 
bsorber 
average 
radiation as a fune- 
number of the back- 


rie The 


to atomu 


average 
num- 
increases more 
angular dis- 

ition transmitted 
Lucite 


num 


aluminum, 
The aungu- 
radiation leaving 

Vie 


ravs crossing 


is defined 
beta 
surface and entering 


at the angle @ from 
r distribution 
a thick source can 
to have a cos 6 
espect to an arbitrary 
thin the source 
two intersecting 
AS, located withiu 
planes intersect 
1e normal inten- 
ines, N(6 0 
hown These are, 
ce all directions are 
t he The 
es crossing plane 2 


A AS.N(@ 4 is 


fa ) 


source 
rt 
not 
only a 


radiation crosses ANS». 


since 


rossing the shaded area 
will not enter AS, 
Therefore, 


one can write 


AS, N(@ 0 1 — u 


shaded fraction of AS. 
ils AS 


metric relations 


one can write, 


0) ‘ 
Vie 0 


a) 
» cos @ 

crossing the arbitrary 
ws a cos 6 dependence. 


g of beta rays will not affect 
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the validity of the derivation since AS 
may be taken as small as desired. 

The angular distribution of radiation 
leaving the surface of a thick source or, 
the the 


will not, in 


as in present case leaving 
surface of a thick absorber 


general follow the cos @ de- 
the 
radiation 


the 


exactly 

because will 
the 
The transition of 
the constant 


pendence surface 


interact on crossing it. 
radiation from 
angular distr bution ap- 
proximating that of the thin source 
V0 constant, to 
tribution approximating that of cos 6 


the 


dis- 


an angular 
is most clearly demonstrated i 
uuminum 
With Lucite, the equilibrium 
distribution 


curves for Lucite and 
ingular 
has been nearly 
with the S9.9-mg em? absorber 

for aluminum the equilibrium thick- 


stated as 


an be definite 
140 
equilibrium thickness decreases 


ness ¢ being 
The 
with 


the 
platinum it 


between 66.6 and mg /em? 


atomic number ol 
that for 
attamed 


Increasing 
absorber, so 


es 


has been with the 27.2- 


mg em? absorber. 

The angular distribution of the back- 
scattered radi: ari Isotropic 
Vid 


proaches a distribution similar 


constant 
ot cos 6 tor backs« atterers ol 
The 
backscattered radiation inere 


atomic number intensity 


ises 
edly with inet 


sing atomic number, 


Conclusions 


The average-energ 
| conside ed to te 


The s 


radiation first results ina marked drop 


can be 
two phenomena. 

iverage energy ol idiation 
emitted in the forward direction; as the 
absorber thickness is increase the 


process 1s reversed as more energeti 
radiation is scattered into the forward 


The 


gradual decrease in the 


direction second phenomenon 


Is a 
energy of all radiation leay 


sorbers of low &{tomie number, and an 


actual increase in the average energy 


of all radiation leaving the higher 


atomie number absorbers as the ab- 
sorber thickness Is increased 

The scattering effects are remarkably 
consistent with the observed changes in 
the angular distribution. In general, 
when the rapid changes in the ay 
that 


" 
longer 


ag 


energy result from scattering 


are no apparent, the angular 
distribution has approached an equilib- 


These 


strongly 


rium form, two observations 


would suggest that over a 
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FIG. 6. Average energy of observed 
spectra for various absorbers 


33 



































backscattered FIG. 8. Angular distribution of the P FIG. 9. Angular distribution of the P 
angles of obser- 3-rays transmitted and reflected by Lucite rays transmitted and reflected by aluminum 
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FIG. 10. Angular distribution of the P** 
rays transmitted and reflected by copper 


pproximately 
Iv slow 
with ab- 


indicate that 


nergy 


included in a 
rection rather 
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FIG. 11. Angular distribution of the P** 
D-rays transmitted and reflected by tin 


FIG. 12. Angular distribution of the P* 
3-rays transmitted and reflected by platinum 





Observed and Calculated Radiation Lengths 


] 


Lawite 31,000 
Aluminum ; 27,000 26,300 
17.000 13,000 
8.000 
6.000 


19.000 


{ oppe r 
Tin 5 2 6.400 


| un r § 5,200 




















FIG. 13. 


Geometry for derivation of cos 4 relation for radiation within a thick source 
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2d monitor, showing supply reel, precipitator, detector, driving unit and take-up reel 


A Monitor for Natural 


For studies of the time variation of atmospheric radon and thoron products, a 
moving-tape monitor has been built. An electrostatic precipitator 


deposits aerosol samples on the tape which then passes under a counter 


By M. H. WILKENING 


n the 


yielded 
lor the 


> natural 


Collection 
The problem « nitoring the air 
the itural radioactivity which it 
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FIG. 2. The electrostatic precipitator 


TABLE 1 
URANIUM 


Half- 


Uranium 4.55 


HOO 


825 d 


Radium 1, 
Radon ) 
RaA 


Rab 26 


3.05 m 


Sim 


Pertinent Parts of Uranium and Thorium Series 


THORIUM 


Half- 


¢ 
Phorium 


Phorium X 3.64 d 
Thoron 4 5s 
Pha 0.158 
rhb 


rhe 





Atmospheric Radioactivity 


f collecting 
m the atmosphere 
suthciently 


ounting 


ture 

as sucl 

mukes it 

ur monito 

e shown that 
radioaetivi 

matter in the 

ched to particles 

diameters less than 

raction resides on 

range O.0O1-0.04 u 

idivantage of the 

t can be designed 

particulate matter 

A much 

g efficiency is attainable 

with a mesh filter of the 

Kuper et a 3 
view of the precipitator 


> 


onitor is shown in Fig. 2. 


the top, flows down 


rectangular orifice that con- 
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rona ports, contil 
uund, a metallie 
out the exhaust 


is connected to the 


ameter which 

OS meter 

mportant 
throug 

tator b n exhaust | 

ocessed at so great 

em of the pre¢ pitate 
fine particies ts 


tf 0.03 m 


rate ¢ minis norn 


The corona points are cut trom 


They ire *»5 In 


shim stock 
and are maintamed 


10 kv with respec 


metallic tape 
potential of 
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It can be rewound, checked for 


background activity 
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long-lived 
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The d 
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= used to oper 


from the motor shaft 
the take-up reel 
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counter 
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Although both 
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sulfide-phosphor aR19 
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beta 


alpha ind 


n the radioactive 
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potentials are so that the 
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The 
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background of the 
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beta counter for 


constitutes wivantage over 


the end-window nor- 
mal monitoring 
The seintillation detector 


connection with a conventional count- 
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rate meter having integrating-circuit 


time constants of either 2.8 or 2S se« 


A 0.1-ma pen recorder is used to give 


unit is manufactured by Garrell 


Haworth, N. J. 


* The 
and Garrell 
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FIG. 3 tracings showing nal variation (November 28, 1951) and effect 
of strong surface winds (February 2, 1952 








FIG. 4. 








Average hourly atmospheric activity levels showing diurnal variation 
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product- 


earth’s surface during and 


hours trans- 
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of the radon gas and 


ing particulate matter increases as 


the earth's surface is 
This results 


; cold ilr neu 
varmed during the day 
in observed corresponding decline 
wt \ With the exception of the 
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features of the diurnal effects observed 
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found by 
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herein are consistent with sim 
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content of the atmosphere 
other investigators 
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work 
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be pulled on the screw- 
1 costs livestock 

lars annually 
Bushland, ento- 

f the I 
held 


the trick is based on 


S. Depart- 
iiture laboratory, 


female screw-worm 


plans to sterilize large 
mule 
the 


i radiocobalt source. 


laboratory-raised 


flies by the use of 


{ males will be turned 


ly infested areas. Since 
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Irradiated Flies 


the females mate only a sing 


the 


sterilized male are 


chances of their matir 


the 


proportional to 


number of sterilized males in the popu- 


lation Furthermore, the eggs trom 


such a union are always infertile. 


Thus, if enough males can be sterilized 


and turned loose, a depressing effect 


on the screw-worm fly population can 


be achieved. 


Preliminary work on the project was 
Brooke 


Houston 


were sterilized 


started in with 
Army Hospital, 


Texas, where the 


cooperation 
| ort 
flies 


This procedure was ex- 


Sam 


with rays 
pensive, however, and the prot 


em was 


the siology 
Oak tidge National 
There, Dr. C. W 
set up the plan for 
radiocobalt. 


Radiophosphorus labeling will also 


taken to Division of 
Laboratory 
helped 
with 


Sheppard 


irradiation 


used in the screw-worm research 
The radiophosphorus is added to the 
hamburger on which the flies are raised 
and later detected in flies which have 
been turned loose and then recaptured 
the 


flies turned loose 


Knowing number of radioactive 
and the proportion 
of captured flies that are radioactive 
the total fly population of an area can 


be calculated, 
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TABLE 1~-Comparison of a Scintillation Solution with Some Commonly Used 
Organic Crystals 
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Large-Area Liquid 
Scintillation Counters 


Besides the properties of the scintillator and the photomultiplier used, one 
must also consider the application in designing liquid scintillation counters. 
In the building of two types of counters at Princeton, information 


has been accumulated that can be used as a guide in future design problems 


By F. B. HARRISON* 




















FIG. 1 Spectral sensitivity of type 1P21 


and 5819 photomultipliers, showing re- nuit 


sponse to equa! numbers of photons at 


different wave engths 


June, 1952 - NUCLEONICS 








TABLE 2--Comparison 


Concent 


of Solutions for Large Scintillation Counters 
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TABLE 3-- Absorption Length in Various 
Solvents for the Light Emitted in a Scin- 
tillation in Terphenyl Solutions * 
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TABLE 4—-Photomultiplier Character- 


istics 


Photomultipher 
Cathode area 
Maximum quantum 
efficiency 
Wavelength of 
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rticular b 
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Properties of Photomultipliers 


The RCA 


envelopes © 
light of wavelengths greater 
A, os the 


1P2S and C-7 140 offer 


Spec 


for use with the seintillator 
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Typical 
for tl 
1P2) 


response 


res polis 


spectral 
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tubes \ 


uniform 
lor 
the 
ht of the two 1M tks 
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ll matched to the organic 
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" 
discussed 
geometries 
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the 
position 
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dow ary in 


relative heis 
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here. 
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iscussed in a later section 
Table 4 gives 
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a comparison of 
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based on the figures 
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chat and S5S19 
tubes 
RCA. These figures are aver: 
shall them 
of the two types, although it 
that 


show 


we use in our compat 


must be 
individual 


remembered photo- 


multipliers considerable varia- 


tions from the norm 


Detection of Radiation 


One property common to all organi: 


scintillators, solid and liquid, is non- 


linearity of energy response ] xper 
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FIG. 2. Variation of light output with FIG. 3. Mean free path of neutrons in a FIG. 4. Mean free path of y-rays in a 


c : 
energy in a 5 gm liter terphenyl solution liquid scintillator, as a function of energy liquid scintillator, as a function of energy 
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FIG. 5. Two scintillation tanks 


been measured 
be estimated to be 
10-20, for the detec- 


tanks were lined with 
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because it 
be washed off the 


suspended in the 


Wits 


cloudy; in addition, 
coefhicient 
he reflectivity of the 
When the 


with the 


retraction 


KnOWn 

n contact 
here seems to be no a priori 
than 


oxide 


cular rather 
Magnesium 
n some cases at least, 

best results (10). 
which has not 
it Princeton but 
Nev (11 Is a 
with the photomultiplier 


pe of tank 
was de- 


Pyrex or 


tube is 


in end-window 
| 


be placed in optical 
scintillator. A re- 
im oxide or alumi- 
placed loosely around 


is to allow for internal 


Problems of Light Collection 
The d rn of 


tior ( inter 


a large-area scintilla- 


depends upon whether 


ne wishes to measure the light output 
1 scintill 


ition quantitatively, or 
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merely to detect the 
particle 
In the first case, it Is necess 
the light collection be uniform 
1 that enougl 
h 


volume of the liquid, an 
light be collected 
that statistical 


height are 


Irom e@a¢ eve 
fluctuations 
sufficient! stn 


standard deviation in pulse 
scintillation in whic 
of photons 


position relative to the cathode 


where V is the pulse 


number ot photoelectrons 
into the first dynode, and @ the 
per stage of the photomultiplier 
we wish to determine the amount of 

ind take 


about 100 


light emitted to within 25% 
o0 = 4, corresponding to 
volts per stage, we find that it 
sary to collect 21 photoelectrons At 
this 


crinunating against 


is neces- 


trouble in dis- 


so that the 


level there is no 
noise 
design limitations are determined by 
the allowable error in pulse size 

The tanks described in the preceding 
section were not designed for 
height 
therefore not determined the uniform- 
ity of light 


volumes. 


pulse- 


measurements, and we have 


collection over their 


If one needs only to detect the pass- 


FIG. 6. Seal for tank using type-5819 
photomultipliers 


age of a particle through the scintilla- 
tor, and if in addition one can tolerate 
ind 4 


a certain background noise rate 


certain inefficiency, the amount of | cit 


collected may -be much smalle nd 
the light collection need not be uniform 
parts of the tank 
concrete example, let us 
1P21 tank described in the 


preceding section and set the allowable 


total rate at 400 


from various 
tuke a 
sider the 
nose counts pel 
second Then from the pulse-height 
distribution of noise pulses shown in 
Fig. 7, we find that the discriminator 
must be set at a level equal to L.S times 
the size of the average pulse trom one 
photoelectron, which we call an equiva- 
lent Morton (12 If 


photoe lectrons are 


electron, after 


on the a 


verage ” 


collected, the detection efficiency can 
be calculated from the integral pulse- 
height distribution due to m electrons, 
and the 


basis of 


bias setting selected on the 


noise. The pulse-height dis- 


tribution for m electrons can be ob- 
tained from that of 


incident on the first dynode 


a single electron 
Figure & 
shows this distribution, calculated for 
a gain of 4 per stage, on the assumption 
that the multiplication in each dynode 
follows a statistical law with a Poisson 
distribution. The shape of this curve 
has been verified experimentally. 

The depth of the liquid in the tank 
is about 1.8 gm/cm?, so that a particle 
will lose 2.7 


at minimum jonization 
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Ventilation Requirements for 


Power Reactor Compartments 


The problem of personnel protection is not limited to direct radiation—contamination 


of air by coolant that leaks from the reactor heat transfer system must be considered 


By WILLIAM O. PASSARELLI, Jr 
} dD 


u 


} 








Need for Ventilation 

In air-cooled reactors, the constant withdrawal of air 
reates a negative pressure inside the shielding, so that 
ittle if any radioactivity is released to the air in the 
reactor mpartment. In liquid-cooled reactors too, 
exhaust blowers are used to ventilate the reactor 
interior (NU, Nov. ‘51, p. 10), but the circulation of 
coolant ina sed system carries radioactivity outside 
of this protected area. A leak in the coolant system 
can cause contamination of the air in the compartment. 
Compartment ventilation systems have been briefly 
described before (NU, Dec. '50, p. 12), but this is the 
first complete treatment of ventilation requirements. 

















FIG 
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Reactor compartment 
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Impurity Abundances, Radioactivities, and Biological Data 
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»wable leakage rates for continuous exposure (no FIG. 3. Allowable leakage rate for 1 hr wk exposure (no 
and periodic ventilation ventilation and periodic ventilation) 


2 OOO 


Allowable Coolant Leakage 
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Compartment ventilation requirements for continuous 
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FIG. 1. Cross section of the scintillation counter with detail of the detecting element FIG. 2. System used to vary distance 
between source and detector 


Comparison of Air and Tissue 
Doses for Radium Gamma Rays 


The equivalence between air and tissue doses has been investigated by means 
of water phantoms and a scintillation counter. The air-to-tissue-dose 
ratio is greater than unity, independent of phantom size in the 


volume range from (10cm) to (60cm) 
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By MICHEL TER-POGOSSIAN, WILLIAM B. ITTNER, Ill, and SAMIRA M. ALY* 
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FIG. 4. Ratio of gamma-ray intensity in various phantoms to that 


FIG. 3. Variation of 1 \ | for different phantoms as a function 
in air as a function of the distance between source and detector 
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FIG. 5 Ratio of energy dissipated in mag- 
nesium and anthracene to that in air as a 


function of the gamma-ray energy 
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No Index This Month.... 


In the past, NUCLEONICS has published two volumes a year, with indexes 
appearing in the June and December issues. With the new enlarged 
format, NUCLEONICS will have only one volume per year. The index 
for volume 10, January to December, 1952, will be published in the 


December issue 
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Multiple trace record of afterpulses. Maximum of envelope of the peaks is at 1 usec 


Spurious counts can be caused 


Ss in scintillation counting by photo- 
Afterpulsing multiplier afterpulsing. 


Data from Los Alamos shows that 
| Nn afterpulsing has an early anda late 


component; the latter is eliminated 


Ph oto mu Iti p liers in tubes with a shielded structure. 


An experimental tube shows no 


afterpulsing, but its response is poor 
By DONALD W. MUELLER, 


GEORGE BEST, 
JASPER JACKSON, 
and JOHN SINGLETARY 
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for mirror speed in Fig. 2 I > is off scale, and the first sharp peak occurs at about 1 
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FIG. 4. Response of poor 5819 photomultiplier to rectangular light puise 5 usec wide. 
The clean-edged driving function has a rise time of 3 * 10° sec. Compare Fig. 5, 
for which the same driving function was used 
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FIG. 5. Excellent response of RCA experimental tube C-7151-B to the same 5-usec- 
wide rectangular light pulse as used for preceding figure 





Klectronic Peak-Reading Kilovoltmeter 
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FIG. 1 Random time distribution of scintillation photoelectrons from a single FIG. 2 Schematic representation of particle 


event Spacing is closest near ¢ 0 passing through crystal or light pipe 


Resolving Time 


ot Scintillation Counters 


Statistical analysis indicates that the limiting resolving time now obtainable 
is 3 10 “’ sec. Light pipes of moderate length can double the resolving time, 
according to calculations based on a solution to the optical problem 


of the time-intensity distribution of scintillations that are transmitted 


By R. F. POST 
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FIG. 4 Average rate of photoelectron emission plotted qualitatively as function of time 








Light-Pipe Delay 











FIG. 5. Average number of photons converted to photoelectrons plotted qualitatively 
as function of time 
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Two New Berkeley 


COUNTING 
RATE METERS 






































MODEL 1800-—Laboratory Monitor 


A general-purpose count rate meter with five selectable 
meter ranges (300, 1000, 3000, 10,000 and 30,000 counts 
per minute). Visual and aural indication. Built in loud- 


speaker is regulated by front panel volume control. 





BRIEF SPECIFICATIONS 
Ranges: 300, 1000, 3000, 10,000 and 30,000 counts per minute 
Accuracy: Approximately 5% of full scale Power Requirements: | 17 volts 1C 35 watts 
Dimensions: 642” x 644” x 1042” Front Panel Volume Contro! Net Weight: Approximately 8 Ibs 


Price: $251.00 F.0.B. Factory with Victoreen 1B85 Aluminum Wall! G-M $304.00 F.0.B. Factery with Victoreen 1B106 End 
Tut jing Shield Probe Assembly & Cable Window G-M Tube, Probe Assembly & Cable 





MODEL 1810—.Count Rate Meter 


This complete laboratory instrument provides 
panel switch selection of 10 different counting rate 
ranges from 100 cpm full scale to 100,000 cpm full 
scale and 7 different response half-times. Results 
are indicated visually and aurally, and may be fed 


to a 1 ma graphic recorder for a continuous perma- 
BRIEF SPECIFICATIONS : 
; nent record. A front panel oscilloscope connector ts 
Sensitivity: 0.5 Volt Peak : i ‘ i i 
ens, + 5% @ tel salts also provided for observation of input pulses if 
Ranges 200; 500; 1000; 2000; 5000; 10,000 desired. 
10; 50,000; 100,000 counts per minute 
High Voltage: From 0 to + 2500 volts. Regulation 0.05% A zero meter check and 3600 cpm calibration are 
pe hange in line voltage over 105 to 125 volts : ae er : e ; 
also provided. The unit is designed for use with 
Front Panel Volume Control : nes : 
Cennecters: For Graphic Recorder, and Scintillation either a G-M tube or scintillation detector. 


nter 


Power Requirements: 117 Volts 10% approximately 


Zero Check and Calibrate Switches on Front Panel. Berkeley Scientific Corporation 
Dimensions: 944” x 144%” x 105” 


Net Weight: 25 Ibs 2206 WRIGHT AVENUE ° RICHMOND, CALIFORNIA 


Price: $485.00 F.0.B. Richmond, California 
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testing operatior Ba 


1. General-puryx 


Remotely-Operated Impact Tester 


By W. PATE, E. HUTTO, and E. MARGUERAT 
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By G. H. STREIT and W. R. KENNEDY 
1 / 1. School of Med 
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FIG. 1. Curve obtained for a type 1B68 G-M tube 
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FIG. 2. Circuit diagram for the automatic Geiger-Muller 
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Large Radioactive-Material Carriers 
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Your Chance to get into a New Field in Private Industry 


— * nm 





Help Develop 


HE TIME to get into important nuclear 
g jon research work, and at the same 
time build a sound future in private industry 
is now. 

Today you can find such an opportunity at 
the Pratt & Whitney Aircraft Division of 
United Aircraft Corporation. For only recently 
this firm was selected by the U. S. Government 
to develop an aircraft engine powered by nu- 
clear energy. 

Right now new members are being added toa 
team of outstanding scientists to work out this 
challenging assignment. 

This is your opportunity .. . an unusual 
chance to get into nuclear energy work with 
practical applications as a goal . . . to work 
under conditions that are ideal for creative talent 

. with a company that has achieved leader- 
ship in its field in over 25 years of operation. 

We need today Physicists, Mathematicians, 
Chemists, Metallurgists, Designers, and En- 
gineers who will serve as members of a team. 


They must be more than theorists. They must 
combine a sound knowledge of their field with 
imagination and the ability to apply their 
talents to realistic and practical work. 

You will enjoy working and living with us. 
Your work will be important to the community 
as well as the nation. And we have the resources 
and research equipment to stimulate and fur- 
ther the most advanced scientific thinking. 

We believe you will like the Hartford area, 
for it is a congenial New England community 
with outstanding social and cultural advan- 
tages. And equally well, you will appreciate the 
benefits which Pratt & Whitney offers—group 
life, hospitalization, accident and health insur- 
ance—plus a cooperative retirement income plan. 

Why don’t you have a talk with us... we will 
assist you in any way possible . . . hold any con- 
versation you have with us in the strictest con- 
fidence. Simply send your resume to Frank W. 
Powers, Department S at the address listed 
below. 


PRATT & WHITNEY AIRCRAFT 


DIVISION OF UNITED AIRCRAFT CORPORATION 


EAST HARTFORD, CONN. 
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TECHNICAL BRIEFS 


¢ Control-rod gas seals, used to pre- 
vent escape of gases Irom a reac tor, are 
being studied by W. A. Heywood and 
C. J. Hibbert at Knolls Atomic Power 
Laboratory Schenectady N . ¥ In 
KAPL-669, they report that lubricated 


O-ring seals most closely approach the 


nate, such as sl 


cracks, threaded holes, et« 


tf 107% em*/min 
an 10 Ib friction 
wating velocity of 


mbination grease and 





Ruler for Drawing 


Radioactivity Decay Curves 


® Carbon 


By P. B. AITKEN 




















FIG. 1. Construction of decay-curve ruler FIG. 2. Use of decay-curve ruler 
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Stokes Microvac Pumps...are to Vacuum Processing 


High volumetric and mechanical 
efficiency make these famous pumps 
economical and reliable units in 


any vacuum system. 


Capacities of Stokes Microvac Pumps 
run from 15 to 500 cfm... pressures 

to 10 microns absolute. Power 
consumption is low and the top-mounted 
motor contributes to compact design 


requiring minimum floor space. 


Lubrication of the four moving parts 
(including the exhaust valve of corrosion- 
resistant Teflon) is fully automatic. 
There are no stuffing-boxes or grease- 
fittings, and no packing. 

Parts are precision-finished, standard and 
interchangeable. Freedom from wear 
assures years of trouble-proof service. 


Typical installation of Stokes Vacuum Pumps. 
Stokes is the only manufacturer of 
equipment for complete vacuum systems, including 


Send for new Vacuum Calculator for rapid " — “o - 

ahte-sule dated inclad Microvac mechanical pumps, oil diffusion pumps, 

ABCD log scale. Also send for Catalog 700, McLeod Gages and Vacuum Valves. 

“Stokes Microvec Pumps for High Vacuum” 

reference material. Consult with Stokes on the application of high vacuum 

to vacuum melting, casting, sintering, heat-treating, 
and de-gassing; to vacuum metallizing, gaseous 
diffusion, emission equipment and to other 


purposes for which vacuum deserves study. 


STOKES MAKES 
Plastics Molding Presses, 
Industrial Tabletting 
and Powder Metal Presses, 
Pharmaceutical Equipment, 
Vacuum Processing Equipment, 
High Vacuum Pumps and Gages, 
Special Machinery 


F. J. STOKES MACHINE COMPANY, 5583 TABOR ROAD, PHILADELPHIA 20, Pa. 
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FOR MECHANICAL HELP IN 


NUCLEAR RESEARCH AND DEVELOPMENT.... 


Enlist the skills of General Mills 





THIS POWER-DRIVEN Remote Handling Unit is one of many 
pieces of equipment designed and manufactured by General Mills 
for the science-industry of nucleonics. It is now in use at leading 
itomic energy installations in different parts of the country 
performing difficult operations economically and safely. The unit 
has the strength to manipulate loads of several hundred pounds 
with ease, yet it can be controlled delicately enough to handle 
articles as fragile as an egg without damage. 


Over 200 skilled engineers, designers, technicians and 
machinists are ready to go to work on your problem at 
General Mills. They have had wide experience in elec- 
tro-mechanical design and development, including re- 
search and testing for well-known industries, scientific 
institutions and all branches of the armed services. 


Also available at General Mills are the finest manu- 


facturing facilities for producing the complex instru- 


ments and equipment required in nuclear projects. 


ENLIST THE SKILLS OF GENERAL MILLS 


@ TELEMETERING 
@ SERVO CONTROLS 
@ INSTRUMENTATION 


@ REMOTELY-CONTROLLED 
HANDLING EQUIPMENT 


@ STRATOSPHERE VEHICLES 


PLASTIC BALLOONS, another General Mills 
development, provide stable platforms 
for cosmic ray and weather observations 
at heights up to 100,000 feet. They 
carry loads as great as 300 pounds, stay at 
prescribed altitudes for many hours. Inex 
pensive versions of these balloons mak« 
excellent air tracers. 





Further details will be sent on 
request, or a representative 
will call if you prefer. Write to 
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ANTON corona 
DISCHARGE VOLTAGE REGULATOR TUBES 


new freedom for circuit and equipment design- 
ers. Stabilized voltages from 300 V to 40 KV. 
Current range from 2 microamperes to 10 milli- 
amperes. 


ANTON HALOGEN QUENCHED 
GEIGER-MULLER COUNTER TUBES 


covering a complete range of alpha, 

beta, gamma, cosmic ray counter and 

integrator tubes. Life is unaffected by 

operation. Operating range is —55°C to 
ey ® 


rt 





ANTON HIGH INTENSITY 


RADIOLOGICAL MONITORING INSTRUMENT 
portable — accurate range of 5 to 500,000 
MR/hr on a single, six inch scale. Independent 
of gamma ray energies from 80 KEV to 2 
MEV. Completely designed, developed and 
produced for the U.S. Navy by Anton Elec- 
tronic Laboratories, Inc. 


ANTON SHIELDED SAMPLE CHANGERS 
and allied radiological laboratory equipment 
designed and produced as a result of practical 
knowledge gained through our own research 
and in cooperation with government, med- 
ical and commercial organizations. 


. advanced electronic products 


CATALOGS and valuable data available upon re- 
quest on your letterhead. In addition to standard 
tubes listed in our catalog we can produce custom 
items according to your specifications. 








1226-1238 Flushing Avenue, Brooklyn 37,N. Y. + EVergreen 6-5715 





OF THE 


Electonics INDUSTRY 


and if the cables and connectors in your equipment 
aren't of top quality, then the pulse will be weak and 
unreliable. Insist on Amphenol cables and connectors 
c be assured of maintained continuity and positive 
connection 
TEFLON CABLES developed by Amphenol are ideally 
st 
Th 
{ 


ted for applications in the high temperature range. 
hese cables operate without di es res Ity in temperatures 
from —100°F. to +450°F. They also feature extremely 
low loss and high voltage break down. Look to Amphenol 
for the entire series of RG Cables 
AUDIO CONNECTORS made by Amphenol are ruggedly 
built for severe usage and feature a unique watertight 
seal that provides full protection against water leakage 
h { connector is now standard on all Signal 
1ication equipment. Contacts are spring 
self-cleaning 
A N CONNECTORS require a strict conformity to Army 
Specifications. Many of the now standard design 
ires were originated and developed by Amphenol's 
ve engineering staff. Amphenol’s A-N Cable As- 
s provide the ideal combination of top quality 
nponents and high grade workmanship 
RF ‘CONNECTORS are better if they are made by 
101— better because they are made better 
s RF Connectors have the quality and preci- 
iry in the most delicate and accurate of 
yet are rugged enough to meet the punish- 
ands of modern military aircraft and mechanized 
und equipment. 


AMERICAN PHENOLIC CORPORATION 
1830 SOUTH 54TH AVENUE * CHICAGO 50, ILLINOIS 





corrected and en “1 with the addi- 
tion of 36 ll-page portraits of re- 
nowned scientists In it the author, 
with a minimum of mathematical 
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of classical mathematical physies and 
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OTHER LITERATURE 


Laboratory Design for Handling Ra- 
dioactive Materials. Laboratory lay- 
out and constructiot lelding, sur- 
faces and finishes, air supply and 
exhaust ind waste disposal are dis- 
cussed i h 140-page, illustrated 
port, w 1 also contains a bibli- 
iphy and glossary of nuclear terms 

It comprise he proceedings of a 
onference n . Dye held in 
Washington n November, 1951 
sponsored by merican Institute 
rchitects { tl Atomic Energy 
LSSION building Researe] Ad- 

ry Board ational Research Coun- 


Liv MW ashington 


Chemistry and Physics of Radiation 
Dosimetry (Part 1, Unclassified Pa- 
pers). In Septenibe 1950, the Tech- 
il Command my Chemical 
Center, Marviand, conducted a svm- 
osium on this subjec and the major 
ortion ot I pug report sis 
papers 

presented a vhich have only now 
! i the Pasentinaed of 
Defense and the Atomic Energy Com- 
Lission Titles of the papers are 
the chemical effects of 

idiation; Mechanism of radia- 

ion chemical reactions in organic and 
iquo-organic systems; Solvent ae- 
ited radiation reactions in aqueous 
utions; Theory of radiation chemis- 
some chemical effects of variation 
onization densit Crystal chemis- 

of detective structures with respect 

y radiation: Luminescent solids phos- 
hors); Effeet of radiation on colloidal 
nd high polyme substances; Ther- 
luminescence and related properties 
f erystals; and The UCLA dosimeter, 
ts recent modifications and additional 
appheations. Item PB-105,925, Office 
of Technical Services De pt of ('om- 


merce Washington 5. D * £ YS. 


oe 


Isotopes A Five-Year Summary of 
U. S. Distribution (U. S. Atomic 
Energy Commission, August, 1951, 





POWER PLANT RUBBER GOODS OFFICE EQUIPMENT 
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BAKERY STONE PRODUCTS PAPER 


AM ot catia oc ei ORE, 


aimport WOODWORKING 


TOOAY. 
Were al in the steel business / 
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GLASS PRINTER PUBLIC WORKS GLECTRICAL GOODS 
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TANNERY INSTITUTION 


LAUNDRY 


PACKAGING CHEMICALS 


FOOD PRODUCTS 


FOR EACH OF US TO GET MORE STEEL...AND PRODUCTS MADE OF STEEL... 


WE'VE GOT TO 


Half the melting stock used in the 
steel mill or iron foundry consists of 
iron and steel scrap. In normal times, 
enough scrap is produced by the mills, 
foundries, railroads, fabricators and 
scrap dealers to fill the need. 

But now the mills have stepped up 
capacity to meet the greatly increased 
military and civilian demands for steel. 
And that increased capacity has out- 
stepped the supply of scrap. 

That is why we are calling on plants 
in both metal-working and NON. 
METAL-WORKING industries to pro- 
vide the needed scrap NOW. 


You have the heavy scrap 
needed to make more steel 
Enough obsolete machinery, equip- 


ment and parts are being carried as 
useless inventory to give a big push to 


the production of steel. Surveys have 
proved this. 

The trick is to get that old steel into 
the hands of the steel producers. 

We're putting that job up to you. 

To help maintain steel P production. 
provide more steel for the equipment 
you want... turn in your idle iron 
and steel to your local scrap dealer. 


What you can do fo help 
maintain steel production 


ae one top official in your plant 
7 take full responsibility for surveying 
the plant and getting out the scrap. 


2. Consult with your local Scrap Mo- 
bilization Committee about its program 
to help out in the scrap crisis. For 
chairman’s name, check with your 
Chamber of Commerce, or the nearest 


This advertisement is a contribution, in the national interest, by 


PROVIDE MORE SCRAP TO MAKE THE STEEL. 


office of the National Production Au- 
thority, Department of Commerce. 


3. Call in your local scrap dealer to 
help you work out a practical scrapping 
program. Non-ferrous scrap is needed, 
too. 


4. Write for free booklet, “Top Man- 
agement: Your Program For Emer- 
gency Scrap Recovery , ottrossing Ad- 
vertising Council, 25 W. 45 St., New 


York 19, N. Y. 


McGRAW-HILL PUBLISHING COMPANY, INC. 


330 WEST 42nd STREET, NEW YORK 36, 
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Series D Cannon Plugs satisfy a long pp 5 amps. Wigh dielectric insulators. si igi. ae AEC 
~ report 


need of the Electronics Industry for a sturdy, Minimum flashover, 1000 volts rms.The pro- 


a de nentar\ 
versatile and extremely compact connector tective steel shells provide an integral motat- ue of radioa 


for use on miniaturized equipment of all ing flange. The ‘‘keystone’’ shape of the 
kind hese m nounted as (1) rack Shells gives positive polarization with friction 
cord con- type engagement. 
tegral clamps 
ds of the connector Protecting Personnel in Wartime 
| mounted units. : di n Business Policy No. 55, 


ty you expect to f LYoZ 22 pages, 34 I epared by 
the National Industrial onference 
Machined from 
Board, this report is “must” reading 
ated, they accom- for civil-defense planners 
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CANNON DA The 4-scale drawing cbove shows nion the NICB report 
\Scontacts — the new DA with 15 #22 contacts ntitled Damage Control in Wartime 
end junction shell compared with “ey = SRianti Poli X -9 
" AN plug and receptacie having 14 euG 1 Business Pol o 
\ J #16 contacts and cable clamp. Sav- 51 Dag s3) in ich protective 
ing of space outside the supporting 
ppt unit is 14°. The saving inside is 
5/32". Aside view of the DA would 
make the comparison even more 
startling. 


For further information and per 
formance data request Sulletind} 1. 
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CANNON 0D CANNON OC 
50 contacts 37 contacts 


CA N i a} i SINCE 1915. Factories in Los Angeles, Toronto, New Haven, 


Benton Harbor. Representatives in principal cities. Address 
E L & CTR i Cc inquiries to Cannon Electric Company, Dept. F-124,P.0. 
Box 75, Lincoln Heights Station, Los Angeles 31, California 


June, 1952 - NUCLEONICS 





ntitled Executive Planning if an 
A-Bomb Falls Studies in Personnel 
Pe Ni 108, 1950, 20 pages, $1 

y 


Industrial Conference Board 


Park Ave., New York 17, N.} 


Atomic Energy and Private Invest- 
ment (Apr 1952 This is a broker's 
flet ga well-written, up-to- 
nt on the atomic-energy 
me of its vast facets 

hat whether the program 
opportunities for giant 
rations to become big- 

t will add the spark to 

ire Companies great remains 
Many of the companies 

| rogram’s current 

ad Free on req west 


0 25 Broad St Veu 


Atomic Energy Progress: A Critical 
Review and Appraisal, 1942-1951. 
ge proceedings of a seminar 

rious and Wel- 

New York 

Atomic Information 
these talks are in- 

R of Domestic Progress 

by Morse Salisbury, 
Commission; Progress 
evelopment, by George L 
knergy Commission: 
siology and Medicine. by 
Memorial Center for 

1 Allied Diseases, New York: 
International Control of 
nergy, by Peter Kihss, UN 
New York Herald Tribune”’; 
Significance of Basic 
{fomic Energy, by Karl 
Associated Universities, Ine 
tlee on Atomic In- 


/ Broadway, Neu 


BOOK NEWS 


© ‘Engineering Index" reprint. The 
1928-1949 volume rhe Engineer- 
vailable in the 

ve been reprinted 
Johnson Reprint Corporation, 125 

Ie. 23d St., New York 10, N. ¥ Inter- 
nati i Known as a record of de- 
the various fields of 

they include transactions 

and allied societies, 

irticles and reports, and 

scientihe and technical 

loth-bound, the 1928 

ire $300 per set or $70 

ngie volume; 1933-1949 are 


x ! t | 
100 per set or $60 for a single volume 
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Exclusive combination 
monocular-binocular tube 
for photomicrography 

™~ 


itz ORTHOLUX 


the STAR among research microscopes 


Another of the famous Leitz Microscopes 
. recognized everywhere as the 
finest microscopes made anywhere 


Now helping to chart new frontiers in all fields 
of scientific research, the Leitz ORTHOLUX 
is world-famous for outstanding precision 
and quality. To make the ORTHOLUX more 
useful than ever, Leitz now offers a combination 
monocular-binocular tube which enables you to 
photograph the microscope image without 
changing tubes. You change instantly from 
microscopic observation to photomicrography. 
All the features needed for easier, 
less tiring observation: 
Built-in illumination system for 
transmitted or incident light 
Berek double-diaphragm condenser 
Large, square built-in mechanical stage 
with low set drive 


Low set micrometer fine adjustment 
on double ball bearings 
Counter-balanced coarse focusing 


for nuclear track work / 


Seit= MICRO-OPTICS 


A new series of objectives and 
eyepieces designed especially 
for observation of cosmic ray 
“events” on nuclear tracks. Par- 
ticularly recommended for use 
with the Leitz ORTHOLUX and a gs 
Type “B" stand microscopes. 
Also may be used on othe 
standard types of microscopes 


For further information write 


Dept. 1O4NU 
E. LEITZ, Inc., 304 Hudson St., New York 13, N. Y. 
LEITZ MICROSCOPES © SCIENTIFIC INSTRUMENTS © BINOCULARS 
LEICA CAMERAS AND ACCESSORIES 
73 





NUCLEONIC EVENTS 


Five Universities May Build Low-Power Research 
Reactors; AEC to Announce Policy Shortly 
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meet 
objectives? 
reactor con- 


educational 


Belgian Scientists to Study Reactor Technology 
During Three-Month Stay at Argonne 
Belgian si ist ind engine¢ Lit r! d at Argonne 
of unclassified 
Init were made 


, ] } 
Belgium Vhose 


“W-watt AEC Offers Fellowships 
in Industrial Hygiene 


must have a 

ferably chem- 

As sti- 

ne fellow 

1 innum i single 

vr $2,000 if married (with an extra al- 


S50 000-—t t n ich brief sit to K tidge i nal lowance for children Graduate work 
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European Nations Push 
Nuclear Lab Plans 
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PAC 3 | ~ BAY 
“SWIMMING POOL" REACTOR at Oak Ridge is part of bulk shield testing facility. This 
low-cost, low-power reactor is set up for operation under water of pool. One operator is 
seen above locating an instrument to measure neutron flux about 15 feet below surface 
while another observes the test by telescope (see story below) 


LOW-INTENSITY TEST REACTOR at Oak Ridge has horizontal beam holes where samples 
of reactor construction materials can be tested under neutron bombardment. Here 
equipment used in connection with tests is shown surrounding a beam hole, concealed by 
the lead shielding at the left (see story below) 


AEC Lifts Curtain on ‘Swimming Pool" Reactor and 
Mock-up of Materials Testing Reactor at Oak Ridge 


Details of two nuclear reactors, which went into operation at the Oak 


National Laborator 
Ione 
which operates ORNL for the Commission. One 


during the two years, were released 


rgv Commission and the Carbide and Carbon 


past 


tidge 


recently by the Atomi 


Chemicals Company 


Ridge laboratory 


the “swimming pool 


! facility at the Oak 


Both reactor 


" 
KHOWn 


and 


had 


Jecause 


is the former is popularly 
the 
been designed for the MTR 
of the LITR 


arrangement 


other 

or (LITR 
mock-up for the Areo 
MTR 
been improved to oper : ighetr 1 


power to provide an me ! l res iren remain classified 


LITR use fuel elements that 


testing reactor of the advanced design 
ts core structure and fuel 


but it is known that 
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"THE SAR 


struc ( "saa satied n S200.000 
DI) xelusive of fuel, wl LITR cost 
ou Gy tft S200 000 


; BY WaArerMAN 858 400 went 
MODEL 
S-4-A 


LITR Used for Research 


ORNI 
Weight 31.5 Ibs. 


Oe a WN” 


Another example of WATERMAN 
pioneering, a compact, portable instru- 
ment for precision pulse measurements 
adaptable for all electronic work, in- 
cluding radar and TV. S-4-A SAR 
PULSESCOPE will portray all attributes 
of the pulse such as shape, amplitude, 
duration and time displacement. In $ 
mode of operation, the unit functions 
as a wide band oscilloscope, with 
optional video delay, in either repeti- 
tive or triggered sweep conditions. In dluminum 
A mode of operation the unit functions 
as a precision time measuring device, 
with internal crystal controlled mark- 
ers available for self calibration. In R along either 

mode of operation a desired small the reactor n be moved alo 
segment of A Sweep is expanded to). ter line the length of the poo! 

fill the face of the tube for detailed 
observation. 


aut spas 


bridge rests 


Similarly, an in ument bt 
seen in the photograph on p 
V Spans the pool and perates 

deo Amplifier band pass up to Il mc... . 
optional Video delay 0.55 us Pulse rise and rails A steel 
fall time better than 0.07 us Video sensi- the movable me« 
tivity of 0.5 p to p inch S Sweep 80 cycles 
to 400 KC either triggered or repetitive...A 
Sweep 1.2 us to 12,000 us, R Delay 3 us to 
10,000 us Directly calibrated on a precision 
dial R Pedestal (or sweep) 2.4 us to 24 us 

A & R Sweep Triggers available externally 


Internal crystal markers of 10 us + 50 us... 
Built in precision amplitude alibration.. 
Operates on 50 to 1000 cycles at 115V AC. 


"WATERMAN PRODUCTS 1, INC. 


PHILADELPHIA 25, PA. 
CABLE ADDRESS: POKETSCOPE 


WATERMAN PRODUCTS INCLUDE: 
S-5-A LAB PULSESCOPE 


$-10-B GENERAL POCKETSCOPE 
$-11-A INDUSTRIAL POCKETSCOPE 
$-14-A HIGH GAIN POCKETSCOPE 
$-14-B WIDEBAND POCKETSCOPE 


$-15-A TWIN TUBE POCKETSCOPE 
Also RAYONIC Cathode Ray Tubes imp! wed near the a ae ‘ Murray Confirmed for 
RAKSCOPES and other equipment { \ reactor moved close ft New 5-Year Term on AEC 


amed 


lIsslon 


r\ ib bloc ot } ! et onfirm ( tor new five-\ 
WATERMAN PRODUCTS : vi rt of pool an adjustable d n outstandi imple of : 
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e- (UD suBMINiature TUBES 


FOR RADIATION INSTRUMENTS OF 
ATOMIC ENERGY COMMISSION DESIGN 


RAYTHEON* 
CK 1034 
Radiation 
Counter 


50 vo 
5 Roentgens HR 





RAYTHEON* 
cK 1035 
Radiation 
Counter 


50 va (a 
500 Roentgens HR 


*700 Volt Opera- 
tion Self Quench- 
ing Halogen Filled 
long Life 


Each Tube Will 
Drive A 50 va 
Meter Without An 
Amplifier 





RAYTHEON 
CK 1036 


Cold Cathode 
Rectifier 


Half Wave Gas 
Filled 100 va 
Average Current 
5 vo Mox 
Inverse Current At 

1000 V 
15800 V 
Peak Inverse 


These tubes developed for A.E.C. by Raytheon Mfg. Co. 





RAYTHEON 
CK 1037 
Voltage 

Regulator 


Corona Discharge 
Type 
700 Voit 
Regulating Voltage 
15 Volt 
Regulation 
5-100 va Range 


All tubes shown actual size 


RAYTHEON Quality Nucleonic Tubes include: 


For complete description of 
an instrument read "Geiger 
Counter For Civilian Defense 
Use", NUCLEONICS, June, 
1950; or “An Inexpensive, 
Wide Range Gamma Ray 
Geiger Survey Meter,” A.E.C. 
Publication NYO 1538. 





e RADIATION COUNTER TUBES 

e VOLTAGE REGULATOR TUBES 

e HIGH VOLTAGE RECTIFIER TUBES 
e ELECTROMETER TUBES 

e SUBMINIATURE AMPLIFIER TUBES 


: aYTHEON RAYTHEON MANUFACTURING COMPANY 


é iciliaiee eo é lechiontcs 


55 CHAPEL STREET, NEWTON 58, MASS. 
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Special Tube Section 
445 LAKE SHORE DRIVE, CHICAGO, ILL. 
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RADIOACTIVE 
SUBSTANCES 
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RADIUM 


POLONIUM 


RADIUM-D 


STANDARDS 
OF ALL TYPES 


RaBe NEUTRON SOURCES 


PoBe NEUTRON SOURCES 


RADIOLEAD 


FLUORESCENT, 
PHOSPHORESCENT 
and 
SELF-LUMINOUS 
MATERIALS 


ooo 


CANADIAN 
RADIUM & URANIUM 
CORPORATION 


(An American Company) 


630 Fifth Ave. 
New York 20, N.Y. 











ELECTRONIC ANALOG 
Mr. Murray COMPUTORS 

Francis Cardina pellman ( Just Published 

Laetare Medal, an award mad in- Gives aid on the design and application 


a Catholic who has performed * electronic computors of the « 
1 ye ne 


1eCeSs 
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a public service witl 
distinetion 


nproving existin 
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forme ss 
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$7 mH 








MISCELLANEOUS 
PHYSICAL AND CHEMICAL 
TECHNIQUES OF THE 
LOS ALAMOS PROJECT 

Just Published 


2. — 
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p is used ich a vw modulated betatron 
ffi I ac m valvy Div. V, 
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FUNDAMENTALS OF 
ATOMIC PHYSICS 


3. A thorough reference on 

atomic and nuclear funda 
mentals in the mengese t ~ 

sible terms ver 
voltage particle accelerator 

ry of gase charge and 
electronics, photoelectric eff 
Bohr theory of the origin spec I 
electron configuration in atoms ats mat- 
ter waves tope an ther important fac- 
tors. By Saul Dushman, Research Consultant, 
Gen. Elec. Ce Schenectady. 294 pages, 68 
illus., $5.50 
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An Internation: 
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WHEN PURCHASING 
COMPONENTS 


Donk Cwerlook 
THIS TESTING & 
INSPECTION SERVICE 


Radioactive Cortisone 


Qualification testing against military specifications. 
to Be Made for Research ee. 
Specification testing in accordance with RTMA and 


other standards. 
Ii ile i 


Environmental testing. 
manu- 


Testing of shipping containers for adequacy of pro- 


tection against damage in transit. 
Design and Development of Special Electronic Devices. 
entists who Facilities for Fundamental and Applied Research in 
roposals Radioisotopes Applications. 
} } ~ . . . 
Bethes Consultations on Radioisotopes Applications. 
nder the 
Health Ser Inspection and grading of entire lots of mica and 
eaith Serv- 
Lotsieees quartz in all forms. 
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uw 
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entists [rom 


: We would like to get together and discuss your testing 
1 addminister- 

Pe Charlee problems and possibly point the way to a solution. Write 
of Chicago for informative booklet “Testing and Research in Modern 
for planning 


Industry.” 


ng with a 


Forrestal Research Center 
Dedicated at Princeton 


¢ 


UNITED STATES 
TESTING COMPANY, Inc. 


1460 Park Avenue, Hoboken, N. J. 


wnt PHILADELPHIA « BOSTON * PROVIDENCE * CHICAGO + NEW YORK + LOS ANGELES 


has basic MEMPHIS + DENVER + DALLAS 
elds of fluid 
Member of American Council of Commercial Laboratories 
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applied mathematical analysis 


feTirsi ita, adding to this program research in tl CUSTOM 
solid-state sciences and has made plans 
GEIGER } to include a program 1 nucleal 
sciences with nh 1 ol 
TUBES Princeton physicists as Lyman Spitzer FLECTRONICS 
John Wheelet Milton nd 
for Eugene Wignet Electronics for 


The buildings at the ‘r, whicl Nuclear Research 
is on an SOO-acre tract that ad 


Every Purpose 
the university property, were origin Let modern electronic 
built and used by the Rockefelle know-how aid you 
Institute for Medical Research 
D< Amplifiers 


Wideband Amplifiers 


March Isotope Shipments Servo Amplifiers 


Servo Systems 

Set New Record Regulated Power Supplies 
The number of shipments of Constant Current Supplies 
. Coincident Detectors 
isotopes [trom Oak Ridge Amplitude ee en 
Laboratory during March Counting Circuits 
previous shipmen CO mo ail Count Rate Meters 

1.011 shipments mind with Computing Circuits 
iodine-131 and phosphorus-32 ace Interval Timers 

ing for 56.3 ot th 0 ustome! ¢ Time Marker Generators 
h foreign coun @ Gate Generators 
shipments, AEC installation ; nd ® and many others 


hospitals. universities 
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SOLID STATE PHYSICS 


Cryogenic 

Nuclear resonance experiments 

Superconductivity 

Resistance minima in metals at low temperatures 

Second-sound in liquid Helium Il 

Thermal conductivity and specific heat of solids 

Phase changes of the second order 

. are a few of the studies utilizing the ADL Collins Helium Cryo- 

stat —a complete installation providing 4 liters of liquid helium per 
hour and capable of maintaining test chamber temperature from 
ambient to — 271°C. 


Magnetic 


Magnetic susceptibility of metals and alloys 
Paramagnetic resonance experiments 


” 

. 

®@ Magnetic properties of many materials 
®@ Solidification and crystallization studies 


. are examples of work aided by the ADL Electromagnet. Vari- 
able air gap, interchangeable pole pieces (up to 11” in diameter) and 
fields of over 40,000 gauss with only 20 KW power input, add up 

to a remarkably versatile electromagnet 
for a wide variety of research projects. 
Write for 
Bulletin NC-6, Collins Helium Cryostat 
Bulletin NM-5, ADL Electromagnet 


weg: 
ARTHUR D. LITTLE, INC. 
VUechanical D ’ 
30 MEMORIAL DRIVE, CAMBRIDGE, MASS. 


RESEARCH . TECHNICAL ECONOMICS ENGINEERING . ADVANCED EQUIPMENT 











N 
N.WOOD 
Scintillation Counters 


ae a. - 
we : ay 


FOR CLINICAL use and for the laboratory 
STABILIZED plateaus and low background 
PERMANENTLY canned Nal(T1) crystals 

MAGNETICALLY shielded 5819 tube 
BUILT-IN lead radiation shield 
DETACHABLE collimators 

POLISHED chrome or nickel finish 
COMPLETE with cable for plugging 
directly into commercial scalers 




















rélso: AL STANDARD counters and 
SPECIAL counters made-to-order. 
ENRICHED BF, neutron counters 
WINDOWLESS flow counters. 
BISMUTH cathode counters 











N. WOOD COUNTER LABORATORY 


New Address: 5491 BLACKSTONE AVENUE, CHICAGO 15, ILLINOIS 


* Consulting Engineers, Physicists, and 
Mathematicians 
* Analytical Engineering 
* Mathematical Physics 
* NUCLEAR REACTORS and other 
High-Performance Engineering 
a Processes and Designs 
o~/ 
NUCLEAR DEVELOPMENT ASSOCIATES, INC. 
. -WHITE PLAINS, N. Y. 








SCOPE DOLLY 
Model 1 
Convenient Height and Viewing Angle 
Adjustable to Hold Portable Scopes 
Ball Bearing Swivel Rubber Tired Casters 
Lightweight Aluminum Construction 
Recommended by Laboratories Wherever Used 


$35.00 FOB Lovisville, Ky. 


Formerly manufactured by UNIQUE DEVICES 
Now manufactured and sold by 


TECHNICAL SERVICE CORPORATION 


3116 Michigan Drive Louisville 5, Kentucky 








ng site in West 
ontl The build- 
ill consist of a 


n drameter 


@Ear-marked funds. $100-million 
been set aside by the government 
of the AEC’s 

nd, Wash. 


NUCLEAR NEWSMAKERS 


Lindsley H. Noble last mont! 
is controller of the Atomic Energy 
Commussion to become comptroller 
( 


re signed 


of the Panam i 
Francis J. McCarthy, Al 


ntroller tor budgets, was 


t Company 


Ss ussistant 
designated 


ice Mir. Noble 


Logan B. Emlet, « 

Ouk Ridge Natio 

950, haus beer 
plant at Oak 
W. D. Lavers, 


i position with 


William C. Moloney, blood specialist, 
! Atomic 


min J ipan. 


is bee! appointed to the 
Vy Commuissi 


t research on the 


George E. Boyd, 


the chemist: 


oO investigate 
on exchang 


lditional 


Samuel Colville Lind, of the Oak Ridge 
National Laborato 


is the reciment of the 1952 


Was hamed re- 


Meda highest award = of 
cle It 

ent and dean 

\linne- 

how = well 


on radium and 
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substances and was 
listinguished serv 
The award will be 
Fall Meeting in 
At 


Harry Davis Bruner, chief scientist of 
i division of Oak Ridge 

of Nuclear Studies, has been 

iirman of the department 

of physiology at Emory 


He will take over the post on July 1 


University. 


Bernard E. Proctor, long vssociated 
( ! n food technology as 

the Samuel Cate Prescott 

of Food Technology at 

= Inst tute of Technology 

ppointed head of MIT's 


Food Technology 


Lloyd J. Roth, on the staff of the Los 
\ Scientific Laboratory in New 
Mik since 1944 has been ippointed 


MWMmMaAcolwgy 


George Thomson, who in 1940 
the tamous committee of 
to determine the 


ing in atonmis 


has heer named to succeed 
Will Spens as Master of Corpus 
st exe it the Un 


He has been head of the 


ersity. ol 


physics at the Imperial 


ind Tec hnology 


Jules Halpern, department of physics 


| ( t Pennsvivania, has been 
the Federation 

‘ ( in Scientists for 1952-53. 
The ne hairman is Victor F, 
Weisskopf, irtment of physies 
M setts Institute of Technology 
Charles D. Coryell, MIT department 
{ he t \ serve as secretary- 
lr} ) sicists have been 

the executive committee 

David R. Inglis of Argonne 

t Laboratory, W. A. Higin- 
botham Brookhaven National Labo- 
rat ind A. H. Shapley of the 
Natior fureau of 


Standards 


MEETINGS 


tion of Gordon 
New Hampton 
N.H., June 23-27 
ce on Industrial 
versity of Mich 


June 26-28 


Denver, Colo., 


rev for Educators 


Moscow, Idaho 
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ATOMIC 


Automatic Scaler with 
built-in amplifier for 
G-M, PROPORTIONAL, 
SCINTILLATION, 
ALPHA CHAMBER 

and GENERAL HIGH 
RESOLUTION COUNTING 


Invaluable in research in all fields (High voltage does not overshoot 
of radio-activity, this model 1070 
is featured by built-in linear am- 
plifier with essentially flat response 
from 10 KC to 1.5 MC.; choice of 
diode coupled binary scale of 4096 
1000. In the 


nor endanger counting tube.) Built 
in elapsed time clock is controlled by 
count switch and reset automatically 
with scaling stages. Built-in ‘ming 
clock can be pre-set from a few 


or decade scale of i-digit 


seconds to 20 minutes. A 
binary scaling strip model resolving register is electrically reset; its count 


time for input and binary scaling 
. io : , =e switches permit counting to pre 
determined totals of from 10X to 


1000X according to scale selector. 


strips 1s 1 microsecond to operate 
from pulse or sine waves to 1 mega- 
cycle. In the decade scaler the reso 
lution is 5 microseconds or less - 


to 200 kc. Precision calibrated front 


Count may be cascaded, and controls 
can be remote. Aural monitor has 


volume control. As in all Atomic’s 


panel governs the pulse height dis- 
criminator. High voltage supply is 
regulated, for continous variation in each strip for 


models, there are test points on 
scope observation 


ten ranges from 500 to 3000 volts of outputs 





20-CHANNEL PULSE HEIGHT ANALYZER 


permits data to be taken and recorded in 20 channels simultaneously 
Receives spectrum data on long life isotopes in less time, and on short 
lived isotopes with fewer decay corrections. Readily adapted to gathering 
data on distribution of fog particle sizes of radar received amplitudes 


and similar studies. Also, Model 510 Single Channel Analyzer 








ATOMIC'S MODELS 204B, 204C LINEAR AMPLIFIERS 


possess these advantages: course attenuator gain control; excellent 
gain stability; low impedance driven input circuit, low and high level 
outputs; precision calibrated pulse amplitude discriminator 

Model 204B has 3-position rise time switch for selection of pulse 
response. Model 204C (the variant line amplifier) determines pulse re 
sponse by input time constant settings, and does not have fine gain 


control as does 204B 











ATOMIC’'S MODEL 101M 64 SCALER using vacuum tube 6AL5 diodes 


Designed for stacking and high ambient temperatures, this model includes 
75 MA register drive stage. Unusually refined pulse height discrimination, 
which rejects pulses below pre-determined levels. Used with an electro 
mechanical register for counting clectrical impulses as from Geiger-Muller 
counters, proportional counters, ionization chambers, photomultipliers and 


coincidence circuits. 








Montree!, Cenade 
nnn 4 KITTLESON CO. 


Ave 
Les Angeles 44, Calif 











Rubber Research Glove 


i le and { , { Dewey and Almy Chemical Co., 62 
r rtional ter nverter etrode and fib w reference d , 
Proportional Counter Converte agi Whittemore Ave., Cambridge, Mass. 


Nuclear Measurements Corp., 3339 *" = or . | {S-in.-long neoprene rubber glove 
Central Ave., Indianapolis 5, Ind. | 
The PCC-}2 f , 


SOO 2 O00 


240) 
00.000 


Power Supply 
Ampex Electric Corp., Redwood 
City, Calif Ihe lel 375 60-watt 
Fast-Neutron Counter 
Radioactive Products, Inc., 443 W 
Congress St., Detroit 26, Mich | 


model F-1 reeoil-t ‘ unite 


Portable pH Meter sos saneieni tely 75 Flowmeters 

i" i Technical Equipment Co., 4348 San 
Pasadena 37, Calif le . » 75 n ers te Pablo Ave., Emeryville 8, Calif. 1 
wit! to OO I 1 i te! I ‘ el . nd nd £ K 


built te ‘ t t f a if ; ‘ t! et \ ! ‘ OO psig. and 


Beckman Instruments, 


of 


1} } 
‘ ‘ 
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handle 100 


mau 


will 
have 
min for 
for air at 20° C, 
ype of float 
our sizes of tube 


water, 
and 
mt materials are 
gaskets are used 
model; the high- 
be obtained with 


gaskets 


Test Cabinets 
Standard Cabinet Co., 55 Washing- 
ton Ave., Carlstadt, N. J. 
t ed-humidity and 
test 


These con- 
high- low-tem- 
have 


200° F at 


cabinets ranges 


0° to 20-95% 
Units range in size 
feet: special sizes 

1,000 cubie feet 
pneumatic recording and 


control systems are avail- 
cabinets 
full 


sealed 


have stainless- 


uction thickness in- 
ipor inspection 


optional interior illumina- 


| single or multi-stage refriger- 


Electrical Delay Lines 
Gulton Manufacturing Corp., 212 
Durham Ave., Metuchen, N. J. These 
nes | de delays ranging up to 100 
ire said to possess low-loss 
ire stabilitv. The delay lines 
m engineered to mechanical 


ons and electrical charac- 


A typical line has a delay 
usec, an impedance of 460 
time of 0.1 usec, and 


a rise 


7. in. by S!1¢ in. 
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Portable Drying Unit 

Electric-Aire Engineering Corp., 209 
W. Jackson Blvd., Chicago 6, Ill. This 
dryer supplies 100 ft*/ min of air at low 
speed and 150 ft 
its temperature range is 126 
speed, 114° F at medium speed, and 
106° F at The 24-in 


flexible hose remains in position until 


min at high speed; 
F at low 


high speed 


moved, and rotates in a 360-deg are; 


rotates in a 360-deg 


The dryer 


the drying unit 


arc on its own &aXis can 


be raised or lowered from 36 to 50 in. 
in height and operates on a-c oF 
Special nozzles can be clipped to the 


standard 35,-in. hose. Drying unit 
is removable from portable stand for 


wall or portable table mounting 


Transient Recorder 


Magne-Pulse Corp., 140 Nassau St., 
New York 38, mm va Aperiodic, or 


one-shot, waveforms can be per- 


manently recorded and then displayed 


at a desired repetition rate on an 


the the 


type 102 magnetic transient recorder 


oscilloscope through use of 


The instrument provides a recording 
rate of up to 1.000 pulses per inch, or a 
Me. Any 


the waveform can be displayed 


bandwidth of 1 portion of 


Triple-Beam Balance 

Ohaus Scale Corp., 1050 Commerce 
Ave., Union, N. J. 
this 


An undivided tare 


beam in balance allows direct 
value of the 


The 


use otf 


determination of the net 


product being weighed empty 


container Is balanced by the 
tare poise which can be locked on the 


rod The 


2.610 gm with a sensitivity of 0.1 gm. 


tare balance capacity is 
In addition to standard metric balance 
it can be supplied in avoirdupois or 
Different 


weighing platforms, such as removable 


troy standards types of 


brass scoop or pan, can be supplied. 


D-C Amplifier 


Liston-Becker Instrument Co., Inc., 


20 Beckley Ave., Stamford, Conn. 
The model 14 d-c@ breaker amplifier is 
d-c 
and low-frequency a-c voltages in the 
Drift 
0.005 uv per S-hr day; gain stability 


designed for measuring voltages 


microvolt range. is said to be 
is said to be 0.3% per 8-hr day for a 
stable 
tion is 0.5% for a line-voltage variation 
of 10%. 
within 2 
500 ohms 


used with an infinite-impedance meter 


power line, over-all gain varia- 


The amplifier is linear to 


volts when terminated into 


and to within 4 volts when 


The input transformer can be designed 
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ACTUAL 
SIZE 


“ott, This ONE - 3 
, ‘ : 


\ . Cc 002 


eA : 456 


seis replaces (yyy 
SIX 
components! 























Stupakoff printed circuits save space and 
S¢ 0003 weight, speed assembly, reduce costs, min 


imize assembly errors. Soldered connections 
'23 4 


are reduced by 25 to 80°',, assemblies are 


lighter and more compact, your production 
time is reduced and better products are made 
when Stupakoff Printed Circuits are used 
These sturdy, compact, accurately produced 
units combine resistors and capacitors of 
precision values, in circuits designed in accord 
ance with the requirements of individual 
applications. Write for Bulletin 


STUPAKOFF CERAMIC and MANUFACTURING CO. 


Latrobe, Pennsylvania 


From a Single Dependable Source — A Complete Line of 


X-RAY ACCESSORIES ane PROTECTION tuna 


Constructed of heavy 
cast and machined 
lead, radium storage 
safes are designed 
and fabricated in 
many sizes to meet 
ndividual therapy 


requirements. 


At left is shown a portable 
radium unit for carrying radium 
from safe to place of therapy 
Also shown is a radium screen 
for viewing radium handling 


operations. 


Write for Illustrated Catalog 


Stainless Steel Processing Systems Film Transfer Cabinets 
Thermostatic Valve Assemblies Lead Protective Screens 
Isotope Fume Hoods and Labs Lightproof Shades 
Lead Lined Chests and Safes Lead Insulated Doors 


BAR-RAY PRODUCTS, Inc. 209 25th st., BROOKLYN 32, N. Y. « PHONE: SOuth 8-1022 


or inn yiven PH pPecdanee 


ind 100,000) ohms Phe 20-position 
i}, 


irse control changes 4 db per posi- 
I the fine gain control permits 
nterpolation hetween these positions 


potentials up to LOO wy may 


Fundamental Oscillator 
Polytechnic Research and Develop- 
ment Co., 55 Johnson St., Brooklyn, 
N. Y. The type 907. oscillator is 
tunable over the tre- 

55-900) Ni 


gy range 


t less than 


requencies 


Trequeney 


center 
frequen 
than 20 Me 


0 





Counter and Timer 

Berkeley Scientific Corp., 2200 
Wright Ave., Richmond, Calif. The 
model 550 universa ounter and timer 
ean be used as a Jrequency measuring 
device il electronic tachomete! a 
secondary trequene standard, or a 
means of measuring the ratio of two 


independent variables Ranges are 
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100.000 ps, and 10 psec to ser 
wecurate t thin 10 psec. This 
ve a stability 
n 10 Input 
the events-per-unit- 
ositive wave shape 
its rms; for the 
channel, either 
ve pulses with a rise 
per usec or better; for the 
photowave channel, a 
sitivity of 0.5 volt rms 
sitive or negative, Waves 
resentation has a time 
= 0.1, 1.0, and 10 see 
auxiliary photocell] 
the interval between two 
may be timed, or the 
ght flash or a dark period 


nined with an accuracy 


o¢ 
Portable Power Supply 
Saga, Inc., 1015 Diamond Ave., 


Evansville, Ind. This supply operates 


5 volts, 50-60 eveles, and 


itput of 0-2,000 volts at 
naximum, with overload 
at 25. 50. 100. 500. 650 
1.000 ma. Other voltages 
itvle Power unit has contin- 
ible voltage output, Variae- 
iutomatic reset, auxiliary 


tion, and positive or neg- 


B,C Mortar and Pestle 
Robert Marks Co., 47 Goddard St., 
Providence, R. |. The extreme hard- 
ness and self-bonding of boron carbide 
minimize contamination due to abra- 
the mortar parts. It also 
} resistance to attack by 
The fact that boron lines 
idivantageous in spectro- 
is. Mortars of 4, and 
diameters are available, with 


or two cavities The cavity sur- 


FAST... economical assembly of motors, gear trains, 
electro-mechanical computing and transmission devices 


with mechanical development 


apparatus 


Servomechanisms, Inc., versatile Mechani 
cal Development Apparatus is intended 
for numerous applications in the 
research, instrumentation, relate Mt -la ae) 
control fields. Typical applications 
of these precision built components 
include analog computers, signal 
fol tal ide) fold wm o])gela 33. oldelei sell ie 
Assembly is made with 
standard tools... each com- 
ponent is designed for 


repeated use 


“= ~ 
“ry 


vita A typical develop- 


ment assembly in- 
cluding servo motors 
and synchros. 


Write for Descriptive 
literature MDA-200 


NEW CASSEL, NEW YORK - POST & STEWART AVENUES, WESTBURY, N.Y. - EL SEGUNDO, CALIFORNIA 


one F 
fice is either highly polished or (ie JJM 
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matte; mortar is set in plastic base 


with push fit allowing it to be removed 


for cleaning. The pestle is an hexag- 
al aluminun rod to which is attached 
‘ ywron carbide tip of 7,6 or '4 In. 


°§ JOINTS 
« SPHERICAL JOINTS 


o SEMI-BALL JOINTS 
GRADED SEALS 
o SPECIAL APPARATUS 
° LABORATORY EN 
o GENERAL TUBING, Rods, 


PIPES AND FLATS 


« POLISHED PLATES 
AND WINDOWS 


Pit sd He 

lar ; 

Se POSSesses nume 

: 7 aCteristics Wwhict “he 
lightly desirable i 

Gustri; ; , 
UStrial and laborat, 


Witt fused 


TY use, 
thow'standing 
se are hig 
- £h_ meltj 
pe int, low Coefticie _ 
XPansion and lity 
Withstand large 
one ture 
er) Alege i : 
ell lectrical insulatios 
—_ S, chemical ine 
SS and 'ransparency re 
ELEOOEER HEWITT 
‘LECTRIC COMPANY 
Est. 199 = 
ie , Est. 2 
ept. F, 724 Grand Stree 
a, N. J. = 


“amongst 


Hoboker N 


Automatic Filler 

Scientific Glass Apparatus Co., 
Inc., 100 Lakewood Terr., Bloomfield, 
N. J. This automatic pipette and vial 








WANTED x ** 
ENGINEERS, 
= \ SCIENTISTS 


outstanding 


) 


Unusual opportunities for 


and experienced men. 


These top positions involve preliminary 
and production design in advanced 
military aircraft and special weapons, 
including guided missiles 


IMMEDIATE POSITIONS INCLUDE 
Electronic project engineers 
Electronic instrumentation engineers 
Radar engineers 

Flight test engineers 

Stress engineers 

Aero- and thermodynamicists 
Servo-mechanists 

Power-plant installation designers 
Structural designers 
Electro-mechanical designers 
Electrical installation designers 
Weight-control engineers 


Excellent location in Southern Cali- 
fornia. Generous allowance for travel 


expenses 


Write today for complete information 
on these essential long-term positions. 
Please include resume of your experience 
& training. Address inquiry to Director 
of Engineering. 


NORTHROP AIRCRAFT, Inc. 


1053 E. Broadway 
Hawthorne (los Angeles County) Cal. 











filling machine dispenses liquids at 


’ 
32 « 4 32 ¢ speeds variable from 10 to 90 deliveries 
é « as 


range from 0.025 to 50 em 


minute The device covers the 
Design 


= ¥ rt | & lh of the delivery tip is said to prevent 
“as. nging drops All liquid-contacting 


REMOVES 
RADIOACTIVE 


CONTAMINATION 


=-=</=/— contains 


RADIACWASH is a concentrated liquid 
radioactivity decontaminant. It acts with 
amazing rapidity and effectiveness in fe 
moving fadioacuve contaminatior For 
ordinary use, it should be diluted with 5 
to 8 parts of water 

RADIACWASH, containing Versene acts 
in two ways. It solubilizes radioactive 
metallic particles and increases detergency 
Thus “RW makes it possible cor easily 
rinse away contamination from laboratory 
instruments, glassware, furniture, floors, 
walls, ecc. RADIACW ASH is safe for use 
on the bands or other body surfaces. It 
is also superior to soaps and detergents 
in the laundry and is tar more effective 

BE PREPARED FOR ANY TYPE 
OF EMERGENCY!!! 

One gallon of “RW costs $4.98. Dis- 
counts are available for larger quantities 
Send today for descriptive leaflec with : 
price schedule Farmer Electric Co., 21 Mossfield 


*T. M. Bersworth Chemical Co Rd., Waban 68, Mass. The type 


4, CK, models C and D, timers have four 
TOMI ALB range 3, 6, or 12 sec A dial 

Wi gradi ons ows ti . ) 

40e FIFTH AVENUE ith graduations allows timer t 

e for any percentage ol total 


NEW YORK 17, NEW YORK 
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idiie SS amperes 
controlling sepa- 

is for momentary 
The timer, using a 
ger tube ean be 
omentaryv or sus- 

“ recyv¢ led 


lor re- 


Tubing 
Irvington Varnish ar.d Insulator Co., 
6 Argyle Terrace, Irvington 11, N. J. 
H co rubber-coated 
‘ excep- 
o SOP C 
200 hr at 
ment \t 
rage breakdown 
obtainable with 
si mited to 
not require good 
resistance it 
ifter 24-hr im- 
perature S1Zes 


ible in lengths 


INDUSTRY NOTES 


P Arthur D Little, Inc., 30 Memorial 
DD Ca lve 42, Mass., has an- 
he election of Allen Latham, 

e president Mr. Latham 

as technical director of 

eal division. Leroy F 

vas named to the board of 

will have charge of 

erations. Franklin E 

is joined the opera- 


group 


P Vacuum Metals Corp. has been 


-owned subsidiary 


- 
nal Research Corp., 70 
Cambridge, Mass 
will undertake 

mof some of the 


developments in 


P Arma Corp., 254 36th St., Brooklyn 


) ormed a financial divi- 


ected by David F. Devine 
ce-president of the 


P industrial Nucleonics Corp., 1205 
( eake Ave... Columbus 12. Ohio 
ed the completion of its 

h and engineering building 

stry division will also 


the new building 


P Nuclear Measurements Corp., In- 
5, Ind., recently moved into 
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NEW SAFETY-DESIGN 
FUME HOOD for handling 
Radioactive Isotopes 


Design approved for use by Oak Ridge Institute of Nuclear Studies 


Air foils at hood face allow air to enter without turbulences 


Low Velocity operates with less than half the CFM of an 


needed on a conventional type hood 


@ Air cutrent directed across working surfaces removes heavy 
gascs 
@ Entire interior of hood is stainless steel for easy decontamination 
@ Steel grating supports working surface, giving load carrying 
capacity up to +0) 
Equipped with blower itch arning light, and “‘over load’’ 
warning bell 
All service controls outs no reaching in 


Outside measurements: Height 9 ft.; width 6 ft.; depth 3 ft. 6 in 


Five inch Stainless Steel Sink welded into top. 


We also manufacture Laboratory Tables, Sinks, etc., for 
all types of Laboratories. Representatives in Principal Cities 


J. A. Campbell, President 
5083 S. Center Street Adrian, Michigan 





HOW TO 


SOLUBILIZE 2 O 


RADIOACTIVE PARTICLES 


ade M 


a an. ae and *T 


BERSWORTH CHEMICAL CO. 
FRAMINGHAM, MASS. 


RECORD TIME COUNT QUANTITY AND WEIGHT 


Im Radioactive Research 
ous @ hours i res 

econom 

In Industry 

record ' 
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Booklet SC24 
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To Buy 








eee eeeeeeeeeeeeee © 
* HI-D* LEAD GLASS WINDOWS 

* for use in steel and lead walls 

* Ceriba* BARIUM GLASS WINDOWS 

- for use in concrete walls 
*Traden 
* PENBERTHY INSTRUMENT CO 
*® 666-8 Adams St Seattle 8, Wn 
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Inc 82 
Nuclear Instrument & Chemical 
Corp Fourth Cover 
Nuclear Research & Development, 
Inc 
Nuclear Specialty Co 
Nucleonic Company of America 
Ohmart Corporation 
Penberthy Instrument Co 
Pratt & Whitney Aircraft, Div. of 
United Aircraft Corp 63 
Radiation Counter Laboratories 
Inc Third Cover 
Raytheon Manufacturing Co 77 
Servomechanisms, Inc 
Sola Electric Co 
Stokes Machine Co., F. J 
Streeter-Amet Company 
Stupakoff Ceramic & Manvufactur- 
ing Co 
Technical Service Corporation 
Tektronix, Inc 
United States Testing Company, 
Inc 79 
Vacuum Electronic Engineering Co. 3 
Victoreen Instrument Co. Second Cover 
Waterman Products Co., Inc 76 
Weston Electrical Instrument Corp. 6, 7 
Wood Counter Laboratory, N 82 


This index is published as a convenience to 
the readers. Every core is token to make it 
ccvrote, but NUCLEONICS assumes no 


esponsibility for errors of omissions 
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t inc. designs... 
research & developmen 
gr ECISION > 


ILLATION 


QUALITY... 

AT LOWER COST 
Here are three of the 
latest models of pre- 
cision engineered 
scintillation equip- 
ment. Because we 
manufacture scintilla- 
tion equipment ex- 
clusively, Nuclear 
Research and De- The only Scintillation Convertor on the market. Use 
velopment Inc. offers your old Geiger Scalers with Scintillation Counters. 
only the finest quality Fast, high gain amplifier...true pulse height dis- 
at lowest prices. criminator... well regulated H. V. supply. 

i 


MODEL A-200 
$350.00 


FAST, HIGH GAIN LINEAR 
AMPLIFIER 


Variable gain up to 6000... 
choice of + or — input signal 
and input time... pulse height 
discriminator . . . visible indication 


of threshold signal. 
MODEL A-300 


$385.00 


WINDOWLESS SCINTILLATION COUNTER 
MODEL SC-5 


For Alpha, Beta or Gamma counting .. . light $360.00 
tight revolving planchet holder... microm- ninaswits 
eter geometry adjustment. . . large diameter, a, BF crystals) 


easily replaceable a.p .¥ crystals. $65 00 additione! 
for pre-amp 


ALL PRICES F.O.8. ST. LOUIS 


TION 


INFORMA 
-” — LINE 


RITE F 
rs ur COMPLET 


ABOUT O 


NUCLEAR RESEARCH and DEVELOPMENT, inc 


1094 SUTTER AVE ° ST. LOUIS 5, MISSOURI 








STAINLESS STEEL EQUIPMENT 


FOR RESEARCH WITH RADIOACTIVE MATERIALS 


e Blickman-Built stainless steel laboratory equip- 
ment is designed for the safe handling of radio- 
active materials and other hazardous substances. 
Smooth, polished surfaces, generously rounded cor- 
ners and crevice-free construction assure ease of 
cleaning and decontamination. Basic designs con- 
form to approved current techniques adopted by 
Government | boratories and other research cen- 
ters. Variations of all standard equipment can be 
designed to meet special requirements. 


Above: LOW INTENSITY DRY BOX — Designed for the safe 
handling of radioactive materials. Also useful for work with 
bacteria, viruses and other hazardous substances. Other types of 
enclosures available include vacuum dry boxes, biological safety 
cabinets and research enclosures, and a complete interchangeable 


dry box system 


Right: LOS ALAMOS TYPE FUME HOOD — Designed for han- 
dling of radioactive materials. Stainless steel hood construction, 
available in 4’, 8 and 16’ lengths. Vertically-rising door controls 
cir intake. Hood has built-in stainless steel sink and enamelled 
cabinet base for storage. Duct system is attached to rear of hood. 
Other types of hoods and vacuum rack enclosures available. 


q DRY RADIOACTIVE 
WASTE CONTAINER 
For safe, temporary stor- 
age of radioactive waste. 
Pressure on foot lever 
rotates cover segment in 
its own plane, with virtu- 
ally no air disturbance; 
closes automatically when 
pressure is released. Inner 
and outer pails of all- 
welded, stainless steel 
construction. Seamless sur- 
faces and rounded cor- 
ners facilitate cleaning SEND FOR BOOKLET 
and decontamination. “A Typical Radio-Chemical Laboratory” and for 


technical bulletins about specific equipment. 


S. BLICKMAN, INC. 7906 Gregory Avenue, Weehawken, N. J. 


CY) e 
* ilf FUME HOODS SEMI-HOT FUME HOODS ENCLOSURES 
DRY BOXES LABORATORY TABLES SHELVING 
ANIMAL CAGES DRY WASTE CONTAINERS CABINETS 
STAINLESS STEEL PROCESS UNITS LIQUID WASTE CONTAINERS CASEWORK 
Wii) TL AM lide 6 «PEG BOARDS LABORATORY STOOLS TRAYS 
STAINLESS STEEL SINK UNITS 
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A NUCLEONICS SPECIAL REPORT 
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| of tl the { program] has been on _ 


topes |has been related. | 


But one story has never |been 


_told—pf how all Americgn in- 





dustry has been 


affected by the 


mushfooming @tomic energy 


program. To do 


—— / 


its job, the U.S. 





Atomit Energy Commissidn has 


had to call upo 
compg@nies. In 
, NucLEO 





thousands of 
ithe following 
Ics spells out 


the details of what the impact 


industry. 


ninety ees 
| 





neipal characteristic Is 


Waa IS THE ATOMIC ENERGY INDUSTRY 


ficult to define Different from other industries, th 1e ‘t verv homogeneous 


It includes thousands of companies of all types-——chemical 


that they have in common reh, design 
1 construc 


tion Work on Or nergy processes 


upment and products to such plant 


tvpes of Companies whi 


us or tor 


wmvernme! t’s atomic energy processes 


nes in their own busi 
f the money spen 
The real atomi 

ng to pick 


program 


oncerned 


as been 
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Manhattan Project—the Wartime Program 


Keynote of the work of the Manhattan Engineer ory \ Piping and Supply Co., Houdaille- 


Dist under the Army Corps of Engineers was ) r Instrument Co., General Electric 
The program started in wartime, and, if a1 o., Pacifie Pump Works, duPont, Harshaw Chemical 
mie bomb was to be produced, it had to be mace Oo Hooker Electrochemical Co Mallinekrodt 


thead of the enemy. hemical Works. 


planning Was unimportant. Fission electromagnetic separation plant Y-12 
iterials had to be obtained in sufficient qual tor nd Webster 


engineering Corp., design ind 
used in bombs. Unexplored areas of col ction of plant at cost of $472,000,000; Ten- 
technology had to be charted Thus istman Corp., operation of plant; manu- 
difference of opinion or lack 1 suppliers of equipment included General 


» the selection of a process, more than Westinghouse Allis-Chalmers, Link-Belt 


about three vear rly $2-billic utonium pilot plant (X-10 
up a vast and complex iu io mult and operated this plant 
enterprise 
it three centers 
rmal diffusion. 
rguson Co., architect-engineer-manage! 
1. Oak Ridge y 1945. S1.106.400.000 ss which cost $10,500,000; Fercleve ( 
ae ; f Ferguson, operated plant 


ent te ‘ 


neluded: edentiel 
eeky : : irner and ‘ o., Pittsburgh 
I : : ‘ - : National Valve Co 

esset toofing 

process desig! stinghouse, Mehring anc 

constructs 
testi m 
onstruction ) reetio { -2; i 2. Hanford. Bu 
S500,.000 000. Carbide ar , hemical $350,000, 000, 
t K-25 
3. Los Alamos. (); 

Plant built) by 
wt 859.400.000 


etor 
ints w 
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PRODUCTION 


~ 


S37. 000, 


K-25 
t S1.265 eael 
$505,000 


SSOO 000 


PHYSICAL RESEARCH 


Ames I 


Ss? OOO 000 
S1.325.000 


be 


S 100,000, 


t S4.000.000 


So O00 000 


BIOLOGY AND MEDICINE 


II S25 000 


$5. 750.000 
5.000 
S 150.000 
Brook 
OOO 20.000 
(da) log S10 000) 


- SO) 
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FINANCIAL SUMMARY 


OF ATOMIC ENERGY EXPENDITURES 
1943—1953 





TOTAL EXPENDITURES 





MILLIONS OF DOLLARS 





1943 1944 1945 1946 1947 1948 1949 1950 195! 1952 


Obligations incurred in production, research and development 
(includes operations plus plant and equipment) 


& SOURCE AND FISSIONABLE MATERIALS 


WEAPONS 


PHYSICAL RESEARCH 


BB reactor DEVELOPMENT 
‘= 


BIOLOGY AND MEDICINE 


w 
a 
< 
7 
oO 
a 
a 
oO 
” 
= 
oO 
a 
= 





: on on 


1948 1949 1950 1953 








Fiscal years 


S2S,000 
York 
S27 5.000 
. Deve ent heat transfer ‘ $2,730 
2 tinh (Mn 
~ Re 
| t st reo lnho S50-000 


REACTOR DEVELOPMENT PROGRAM 


Total operations, reactor research and developme 


Reactor research: 


$37.516.420: reactor projects—S$21.726.000 1. La 
& development—-815,790,420 

Breakdown i 

SO400 


$50,500 


<1) OOO 000 ‘ i t ind shop eq 
? $3,629,000 owe il itor S685 000 
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SUMMARY OF CONTRACT 


PRIME CONTRACTS 
According to Size of Contract, 





Type of work Type of busin 


—~ — 1950 



























































According to Type of Contract, 





1951 


Contracts for 
$2,000 and above 
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AWARDS FOR 1950 & 1951 


SUBCONTRACTS 
Type of Work, Type of Business 





1950 



























































Method of Award, Type of Business 





Method of oword 
a ~ 


Contracts for 
$ 25,000 and above 


Cost plus fixed fee 
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Distribution of Atomic Energy Expenditures through American Industry 





MILLIONS OF DOLLARS 
ie Si it ae TT 





2. om me ae 


J z= a. rete. 2. «es 
10 '2 14 16 18 20 22 24 26 28 30 32 34 363840 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 


SO ORE MINING 
mmm COAL MINING 

M@ BUILDING MATERIALS 

ARMS, FIRE CONTROL AND AMMUNITION 

MMMM «LUMBER AND PRODUCTS 

WME FURNITURE AND FIXTURES 

SA RM CHEM CALS 

MESS CONCRETE, GYPSUM, CEMENT nm paemeemee 

OO Sc +R Ce is NNR: NN me Ne 

MM STEEL FOUNDRIES 

ES «= NONFERROUS SMELTING 

MME =NONFERROUS DRAWING, ALLOYING, ROLLING 

MES MISCELLANEOUS METAL INDUSTRIES 

MEE TINWARE, HARDWARE, HEATING 

ns §$STRUCTURAL METAL PRODUCTS 

oe A MECHANICAL ENGINEERING EQUIPMENT 
ee 
SE Ak CONDI ON 

SA ALLL Ck CAL ENGINEER NG EQUIPMENT 
OAS A LTR 8 C EQUIPMEN” 
«MOTOR VEHICLES AND EQUIPMENT 

MM SHIP AND BOAT BUILDING 

MMM RAILROAD APPARATUS 

WEES «LABORATORY EQUIPMENT 

WES FUEL AND ICE 

MMMM =PETROLEUM AND GAS 

MMH MISCELLANEOUS MERCHANTS, SALES AND WHOLESALING 


UNDER $1,000,000 


Meat and Grain Products $328,000 Abrasives $ 987,000 
Textiles 522,000 Metal Stamping, etc. 994,000 
Paper Products 278,000 Office Machinery 533,000 
Printing 472,000 X-ray Apparatus 488,000 
Petroleum Products 948,000 Plastic Products 395,000 
Rubber and Belting 274,000 Utilities 394,000 
Glass, Ceramics 354,000 Miscellaneous Manufacturing 453,000 





— 
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CHEMICALS 


18) contracts 


DETAILED 
BREAKDOWN 
FOR THIRTY-NINE 


INDUSTRIES 
[In Millions of Dollars] 


Competitive 


| Negotiated 
Big Business 
Small Business 
Small Business 


Negoticted 





equipmetr 
e 1949 or put i 
nd June 30, 1951 


RUBBER AND BELTING 


13 contracts 


7 SUB 


summary chart 


Competitive 
Competitive 


e amounts of 82,000 ¢ 


= 825.000 eacl 





= 
S 
S 
o 
S 
€ 
A 


CONCRETE, GYPSUM, CEMENT 


51 contracts 





£ 


Big Business 


Competitive 


7—— PRIME ——, 


Negoticted 
Small Business 
Smoll Business 


Competitive 
} Big Business 
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DETAILED BREAKDOWN IN MILLIONS OF DOLLARS (Continued) 


ELECTRICAL 
ENGINEERING 
EQUIPMENT 


345 contracts 





ORE MINING 


10 contracts 


ELECTRONIC 
EQUIPMENT 


146 contracts 





COAL MINING 


12 contracts 








BUILDING 
MATERIALS 


20 contracts 





ARMS, FIRE CONTROL 
AND AMMUNITION 


7 contracts 
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WE PRIME and SUBCONTRACT TOTALS 





STEEL PRODUCTION STEEL FOUNDRIES © 


150 contracts 30 contracts 
— PRIME 
—— PRIME ——, 


] Negotiated 
Big Business 


Competitive 


] Negotiated 


] Negoticted 
Small Business 








pth NONFERROUS DRAWING, 
ALLOYING, ROLLING 


46 contracts 


© 
3 
2 

a 
E 
6 
ro) 





Negoticted 


] Small Business 
Negotiated 
_] Negotiated 


) Big Business 








TINWARE, HARDWARE, 
HEATING | 


117 contracts 


ce ~) 


MISCELLANEOUS METAL INDUSTRIES | 


56 contracts 


tiv 


| Competi 


id ] Small Business 
dj Negotiated 
Small Buginess 


] Competitive 
ig Business 





a Small Business 


| Negotiated 


|) Bi 
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DETAILED BREAKDOWN IN MILLIONS OF DOLLARS (Continved) 


STRUCTURAL METAL PRODUCTS 


251 contracts 





ENGINES 
AND TURBINES 


16 contracts 





OFFICE MACHINERY 


22 contracts 


-——— PRIME - 





METAL STAMPING, ETC. 


15 contracts ee — SUB ee" 
————= FE 





MECHANICAL 
ENGINEERING 
EQUIPMENT 


735 contracts 








AIR CONDITIONING | SUB 


5 contracts 
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ME PRIME and SUBCONTRACT TOTALS 


PAPER PRODUCTS ——sus-——, PRINTING 


10 contracts 


Smoll Business 








LUMBER AND PRODUCTS FURNITURE AND FIXTURES 


51 contracts 48 contracts 








X-RAY APPARATUS | MOTOR VEHICLES 


| AND EQUIPMENT 


67 contracts 
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DETAILED BREAKDOWN IN MILLIONS OF DOLLARS (Continued) 


SHIP AND BOAT 
BUILDING 


15 contracts 





LABORATORY 
EQUIPMENT 


177 contracts 


PRIME —— 





MISCELLANEOUS 
MANUFACTURING 


7 contracts 





RAILROAD APPARATUS __ 


14 contracts SUB 





PLASTIC PRODUCTS 


8 contracts 





UTILITIES 


7 contracts 
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gam «= PRIME and SUBCONTRACT TOTALS 


PETROLEUM PRODUCTS | FUEL AND ICE 


3 ntracts 
34 contracts 2 contra: 


-——— suB —— 


Competitive 


J Negotiated 


-—— PRIME —— 


Competitive 


Big Business 


Small Business 





GLASS, CERAMICS — : MISCELLANEOUS MERCHANTS, 
reaaecioni | SALES AND 
WHOLESALING 


54 contracts 


cy 
P 3 
S 
2 
i 
2 





ABRASIVES | —primMeE—— PETROLEUM 
19 contracts AND GAS 


6 contracts 
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The Future 
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THE RCL OMNIOMETER 


(And its Brood of Counters) 
MARK 9 MODEL 15 





The Greatest Variety of Counters ever Assembled for One Picture 
(and the Omniometer which can record with any one of them) 


Scintillation Counters 
Flow Proportional Counters 
Flow Geiger Counters 
Mica Window Counters 
Bismuth Cathode Counters 
Cosmic Ray Counters 
Solution Counters 
Precision Micro Counters 
Dipping Counters 
Thin Wall Counters 
Ai Search Counters 
X-Ray Counters 
Neutron Counters 
Preflush Flow Counters 
Gas Sample Counters 
Proton Counters 
Hand Alpha Counters 


The Omniometer has a voltage range of from 500 to 5000 volts which together with a pulse amplifier and pulse height 

selector permits connecting any known type of counter:—pulse ion chamber, proportional counter, Geiger counter, crystal 
r scintillation counter. A scale of 512 permits extremely rapid counting. The Omniometer is, we believe, the finest 
versatile nucleonic instrument ever offered to American scientists 


PRICE COMPLETE For Preset Time For Preset Count 
$695.00 add $25.00 add $125.00 


For specifications on any of the pictured ters or the Omni ter, write Dept. N-5 


RADIATION COUNTER LABORATORIES, INC. 


Nucleonic Park 





5122 West Grove St. Skokie (Chicago), Illinois 





nuclear’s 
ISOTOPE 


@ Now, you can order carbon 14 
labeled sugars and algae from 
NUCLEAR stock in the quantities 
you require! Many other compounds 
are available on special order. Cost 
is low, and time-consuming com- 
pound preparation is eliminated. 


NUCLEAR’S new biosynthetic nucle 


process assures compounds of the 


I CHEMICALS...C'4 LABELED 


T Price /100 microcuries 


highest purity, giving you maxi- acres - 
é 7° & oo d 
sucrose -$ 89.00 


mum control in metabolism or 

d-glucose 195.00 
tracer studies — wherever you d-fructese 175.00 
choose to explore. Controlled algae (chlorella) 39.00 


production maintains purity and (Specific activity 0.5 microcuries per milligram) 


. rilet . » Se ricy Cc) : : 
activity level of all compounds to vailable on f al Order (Prices on request) 
assure correct assay wherever used. Sugars or algae Fructose Phosphates* 


NUCLEAR’S special introductory a ene poor > nl 


40mg. package of d-glucose, with Digitoxin Barium Carbide 
an activity of approximately Chlorophyll Acetylene 


wos . . Carotene Trichloroethylene 
50,000 disintegrations per minute pooch mage ited 


per mg., is $17.50. No AEC author- Fatty Acids Other Compounds from biological 
ization is required, but only one Glucose Phosphates* or organic synthesis 


package can be shipped per order. *Either C!4 or P32 labeled 


nuclear INSTRUMENT & CHEMICAL CORPORATION 
235 West Erie Street + Chicago 10, Illinois » Cable Address: Arlab, New York 
Western Office: 1063 Colorado Bivd., Los Angeles 41, California 
Export Department: 13 E. 40th St., New York 16, New York 


Scaling Units for Every Type of Radiation Counting 
Complete “Packaged” Counting Systems 
Health Monitoring Inst for Pe 1 Protection 
Complete Line of Accessovies for the Nuclear Laborotory 


nuclear “PRECISION INSTRUMENTATION FOR NUCLEAR MEASUREMENTS” 








